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SEQUENCE LISTING 



\1 




<110> Pompejus, Markus 

Kroger, Burkha/rd 

Schroder, Ha^twig 

Zelder , Osk^r 

Haberhaue/, Gregor 
<120> CORYNEBACTERIUM GLUTAMICUM GENES ENCODING PROTEINS 

INVOLVED IN CARBON METABOLISM AND ENERGY 

PRODUCTION 
<130> BGI-/126CP 



182 



<210> 1 
<2/l> 828 
</l2> DNA 
213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (805) 

<223> RXS02735 



<400> 1 

gaggagcttc gccacatgga tccagatttg ggctaccagc 



acgcactatc cggcttgtcc 60 



agcgtcaagc tggaaaccgt ctaaggagaa atacaacact 



atg gtt gat gta gta 
Met Val Asp Val Val 
1 5 



115 



cgc gca cgc gat act gaa gat ttg gtt gca cag 
Arg Ala Arg Asp Thr Glu Asp Leu Val Ala Gin 
10 15 



get gec tec aaa ttc 
Ala Ala Se,r Lys Phe 
20 



163 



att gag gtt gtt gaa gca gca act gec aat aat 
He Glu Val Val Glu Ala Ala Thr Ala Asn Asn 
25 30 



ggc yacc gca cag gta 
Gl>r Thr Ala Gin Val 
35 



211 



gtg etc acc ggt ggt ggc gec ggc ate aag tyg 
Val Leu Thr Gly Gly Gly Ala Gly He Lys /Leu 
40 45 



ctg gaa aag etc age 
Leu Glu Lys Leu Ser 
50 



259 



gtt gat gcg get gac ctt gec tgg gajr cgc att 
Val Asp Ala Ala Asp Leu Ala Trp Asp Arg He 
55 60 



cat gtg ttc ttc ggc 
His Val Phe Phe Gly 
65 



307 



gat gag cgc aat gtc cct gtc agt gat tct gag 
Asp Glu Arg Asn j Val Pro Val Ser Asp Ser Glu 
70 X 75 80 



tec aat gag ggc cag 
Ser Asn Glu Gly Gin 
85 



355 



get cgt gag gca yctg ttg tec aag gtt tct ate 
Ala Arg Glu Alpr Leu Leu Ser Lys Val Ser He 
90 95 



cct gaa gee aac att 
Pro Glu Ala Asn He 
100 



403 



cac gga taV ggt etc ggc gac gta gat ctt gca 
His Gly Tflr Gly Leu Gly Asp Val Asp Leu Ala 
105 110 



gag gca gee cgc get 
Glu Ala Ala Arg Ala 
115 



451 



tac gaa get gtg ttg gat gaa ttc gca cca aac ggc ttt gat ctt cac 



499 
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Tyr Glu Ala Val Leu Asp Glu Phe Ala Pro Asn Gly Phe Asp Leu His 
120 125 130 

ctg etc ggc atg ggt ggc gaa ggc cat ate aac tec ctg ttc cct cac 547 
Leu Leu Gly Met Gly Gly Glu Gly His lie Asn Ser Leu Phe Pro His 
135 140 145 

acc gat gca gtc aag gaa tec tec gca aag gtc ate gcg gtg ttt gat 595 
Thr Asp Ala Val Lys Glu Ser Ser Ala Lys Val lie Ala Val Phe Asp 
150 155 160 165 

tec cct aag cct cct tea gag cgt gca act eta acc ctt cct gcg gtt 643 
Ser Pro Lys Pro Pro Ser Glu Arg Ala Thr Leu Thr Leu Pro Ala Val 
170 175 180 

cac tec gca aag cgc gtg tgg ttg ctg gtt tct ggt gcg gag aag get 691 
His Ser Ala Lys Arg Val Trp Leu Leu Val Ser Gly Ala Glu Lys Ala 
185 190 195 

gag gca get gcg gcg ate gtc aac ggt gag cct get gtt gag tgg cct 739 
Glu Ala Ala Ala Ala lie Val Asn Gly Glu Pro Ala Val Glu Trp Pro 
200 205 210 

get get gga get acc gga tct gag gaa acg gta ttg ttc ttg get gat 787 
Ala Ala Gly Ala Thr Gly Ser Glu Glu Thr Val Leu Phe Leu Ala Asp 
215 220 225 

gat get gca gga aat etc taagcagege cagctctaac aag 828 
Asp Ala Ala Gly Asn Leu 
230 235 



<210> 2 
<211> 235 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 2 

Met Val Asp Val Val Arg Ala Arg Asp Thr Glu Asp Leu Val Ala Gin 
15 10 15 

Ala Ala Ser Lys Phe lie Glu Val Val Glu Ala Ala Thr Ala Asn Asn 
20 25 30 

Gly Thr Ala Gin Val Val Leu Thr Gly Gly Gly Ala Gly He Lys Leu 
35 40 45 

Leu Glu Lys Leu Ser Val Asp Ala Ala Asp Leu Ala Trp Asp Arg He 
50 55 60 

His Val Phe Phe Gly Asp Glu Arg Asn Val Pro Val Ser Asp Ser Glu 
65 70 75 80 

Ser Asn Glu Gly Gin Ala Arg Glu Ala Leu Leu Ser Lys Val Ser He 
85 90 95 

Pro Glu Ala Asn He His Gly Tyr Gly Leu Gly Asp Val Asp Leu Ala 
100 105 110 

Glu Ala Ala Arg Ala Tyr Glu Ala Val Leu Asp Glu Phe Ala Pro Asn 
115 120 125 
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Gly Phe Asp Leu 
130 

Ser Leu Phe Pro 
145 

He Ala Val Phe 



Thr Leu Pro Ala 
180 

Gly Ala Glu Lys 
195 

Ala Val Glu Trp 
210 

Leu Phe Leu Ala 
225 



His Leu Leu Gly 
135 

His Thr Asp Ala 
150 

Asp Ser Pro Lys 
165 

Val His Ser Ala 



Ala Glu Ala Ala 
200 

Pro Ala Ala Gly 
215 

Asp Asp Ala Ala 
230 



Met Gly Gly Glu 
140 

Val Lys Glu Ser 
155 

Pro Pro Ser Glu 
170 

Lys Arg Val Trp 
185 

Ala Ala He Val 



Ala Thr Gly Ser 
220 

Gly Asn Leu 
235 



Gly His He Asn 



Ser Ala Lys Val 
160 

Arg Ala Thr Leu 
175 

Leu Leu Val Ser 
190 

Asn Gly Glu Pro 
205 

Glu Glu Thr Val 



<210> 3 
<211> 468 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (445) 

<223> RXA01626 

<400> 3 

gcaatagcga atgcgtaatt aaccacactt caaacctagc ccctcaggtg gaggattccg 60 

acattaccgt ctgaaaaatt tcatccgtag gctaaagagc atg teg aaa acg ate 115 

Met Ser Lys Thr He 

1 5 

ate gtg cgc acc gaa att gaa ate cct gga cac cca ace gec ate cat 163 

He Val Arg Thr Glu He Glu lie Pro Gly His Pro Thr Ala He His 

10 15 20 

ate gca gag atg cag gag ctt ccc cca tct gag get caa ggc ggc gtg 211 
He Ala Glu Met Gin Glu Leu Pro Pro Ser Glu Ala Gin Gly Gly Val 
25 30 35 

cag atg tgc aaa atg cag cgc att att gaa eta gca gga act gee gaa 259 
Gin Met Cys Lys Met Gin Arg He He Glu Leu Ala Gly Thr Ala Glu 
40 45 50 

ggg gat gtc gtt act ggt gca ggt gtt att ggc gga tct aat ttc cag 307 
Gly Asp Val Val Thr Gly Ala Gly Val He Gly Gly Ser Asn Phe Gin 
55 60 65 

ctg aat aac gag cca aat gaa gtg gtt ccc cat cca gat acc tat gcg 355 
Leu Asn Asn Glu Pro Asn Glu Val Val Pro His Pro Asp Thr Tyr Ala 
70 75 80 85 

gat ttc ccc gat ate aag gcg gtt gtt ate tec gcg gag act ttt gaa 403 



BGI-126CP 



-4- 



Asp Phe Pro Asp lie Lys Ala Val Val lie Ser Ala Glu Thr Phe Glu 
90 95 100 

ggc ctg tgg ctg gaa gcg gga gcg aag ttc cct ggg tta aat 445 
Gly Leu Trp Leu Glu Ala Gly Ala Lys Phe Pro Gly Leu Asn 
105 110 115 

taaccacttg cagtataccc tag 468 

<210> 4 
<211> 115 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 4 

Met Ser Lys Thr lie lie Val Arg Thr Glu lie Glu lie Pro Gly His 
15 10 15 

Pro Thr Ala lie His lie Ala Glu Met Gin Glu Leu Pro Pro Ser Glu 
20 25 30 

Ala Gin Gly Gly Val Gin Met Cys Lys Met Gin Arg lie lie Glu Leu 
35 40 45 

Ala Gly Thr Ala Glu Gly Asp Val Val Thr Gly Ala Gly Val lie Gly 
50 55 60 

Gly Ser Asn Phe Gin Leu Asn Asn Glu Pro Asn Glu Val Val Pro His 
65 70 75 80 

Pro Asp Thr Tyr Ala Asp Phe Pro Asp lie Lys Ala Val Val lie Ser 
85 90 95 

Ala Glu Thr Phe Glu Gly Leu Trp Leu Glu Ala Gly Ala Lys Phe Pro 
100 105 110 

Gly Leu Asn 





115 


<210> 


5 


<211> 


780 


<212> 


DNA 


<213> 


Corynebacterium 


<220> 




<221> 


CDS 


<222> 


(101) . . (757) 


<223> 


RXA02245 


<400> 


5 



gccacaccgc cacggcaccg atgcgatgtt tgtggcagtg ctgcgaaaga agtagacctg 60 

tgagctaagt ggggtagaca agagggctat gatttagggc atg gca caa cgt act 115 

Met Ala Gin Arg Thr 
1 5 

cca eta ate gec cca tec att ctt get get gat ttc tec cgc tta ggg 163 
Pro Leu lie Ala Pro Ser lie Leu Ala Ala Asp Phe Ser Arg Leu Gly 
10 15 20 
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gag cag gtg ttg get gtt cct gat get gac tgg att cac gtc gac ate 211 
Glu Gin Val Leu Ala Val Pro Asp Ala Asp Trp lie His Val Asp lie 
25 30 35 

atg gac gga cac ttc gtt cca aac ttg age ttt ggc gcg gat ate aca 259 
Met Asp Gly His Phe Val Pro Asn Leu Ser Phe Gly Ala Asp lie Thr 
40 45 50 

get gcg gtc aac cgc gtt acg gac aaa gaa eta gac gtc cac ctg atg 307 
Ala Ala Val Asn Arg Val Thr Asp Lys Glu Leu Asp Val His Leu Met 
55 60 65 

ate gaa aac cca gag aag tgg gtg gac aac tac ate gac get ggc gcg 355 
lie Glu Asn Pro Glu Lys Trp Val Asp Asn Tyr lie Asp Ala Gly Ala 
70 75 80 85 

gac tgc att gtt ttc cac gtt gaa gee ace gaa ggt cac gtt gag ttg 403 
Asp Cys lie Val Phe His Val Glu Ala Thr Glu Gly His Val Glu Leu 
90 95 100 

get aag tac ate cgt tec aag ggt gtg cgt gca ggt ttc tec ctg cgc 451 
Ala Lys Tyr lie Arg Ser Lys Gly Val Arg Ala Gly Phe Ser Leu Arg 
105 110 115 

cct gga act ccc ate gag gat tac ttg gat gac etc gag cac ttc gat 499 
Pro Gly Thr Pro lie Glu Asp Tyr Leu Asp Asp Leu Glu His Phe Asp 
120 125 130 

gaa gtc ate gtc atg age gtc gag cct gga ttc ggt ggc caa age ttc 547 
Glu Val lie Val Met Ser Val Glu Pro Gly Phe Gly Gly Gin Ser Phe 
135 140 145 

atg cct gaa caa ctg gaa aag gtt cgt acc ctg cgc aag gtc ate gat 595 
Met Pro Glu Gin Leu Glu Lys Val Arg Thr Leu Arg Lys Val lie Asp 
150 155 160 165 

gag cgc ggt ctg aac acc gtc ate gag ate gac ggc ggc att age gec 643 
Glu Arg Gly Leu Asn Thr Val lie- Glu lie Asp Gly Gly lie Ser Ala 
170 175 180 

aag acc ate aag cag get gec gac get ggc gtg gat gec ttc gtt gca 691 
Lys Thr lie Lys Gin Ala Ala Asp Ala Gly Val Asp Ala Phe Val Ala 
185 190 195 

ggt tec get gtg tac ggc get gag gat ccc aac aag gcg ate cag gag 739 
Gly Ser Ala Val Tyr Gly Ala Glu Asp Pro Asn Lys Ala lie Gin Glu 
200 205 210 

ttg cga gca etc gcg cag taaatggatg ttgcgcacgc gtt 780 
Leu Arg Ala Leu Ala Gin 
215 



<210> 6 
<211> 219 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 6 

Met Ala Gin Arg Thr Pro Leu lie Ala Pro Ser lie Leu Ala Ala Asp 
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15 10 15 

Phe Ser Arg Leu Gly Glu Gin Val Leu Ala Val Pro Asp Ala Asp Trp 
20 25 30 

lie His Val Asp He Met Asp Gly His Phe Val Pro Asn Leu Ser Phe 
35 40 45 

Gly Ala Asp He Thr Ala Ala Val Asn Arg Val Thr Asp Lys Glu Leu 
50 55 60 

Asp Val His Leu Met He Glu Asn Pro Glu Lys Trp Val Asp Asn Tyr 
65 70 75 80 

He Asp Ala Gly Ala Asp Cys He Val Phe His Val Glu Ala Thr Glu 
85 90 95 

Gly His Val Glu Leu Ala Lys Tyr He Arg Ser Lys Gly Val Arg Ala 
100 105 110 

Gly Phe Ser Leu Arg Pro Gly Thr Pro lie Glu Asp Tyr Leu Asp Asp 
115 120 125 

Leu Glu His Phe Asp Glu Val He Val Met Ser Val Glu Pro Gly Phe 
130 135 140 

Gly Gly Gin Ser Phe Met Pro Glu Gin Leu Glu Lys Val Arg Thr Leu 
145 150 155 160 

Arg Lys Val He Asp Glu Arg Gly Leu Asn Thr Val He Glu He Asp 
165 170 175 

Gly Gly He Ser Ala Lys Thr He Lys Gin Ala Ala Asp Ala Gly Val 
180 185 190 

Asp Ala Phe Val Ala Gly Ser Ala Val Tyr Gly Ala Glu Asp Pro Asn 
195 200 205 

Lys~ Ala He Gin Glu Leu Arg Ala Leu Ala Gin 
210 215 



<210> 7 
<211> 442 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (442) 

<223> RXA01015 

<400> 7 

ccaagattga gtcgagctat tttgcgattt gtgaaccccc aaatagggga aaagtccggg 60 

tatccgccgt tgtgaaaatg cctgcagtaa actgacttcc atg cgc gta.tac ctt 115 

Met Arg Val Tyr Leu 
1 5 

gga gca gac cac get ggt ttc gaa act aaa aat gca ate gca gaa cac 163 
Gly Ala Asp His Ala Gly Phe Glu Thr Lys Asn Ala He Ala Glu His 
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10 15 20 

ctt aag gcc cac ggc cac gaa gtg ate gac tgc gga gec cac acc tat 211 
Leu Lys Ala His Gly His Glu Val lie Asp Cys Gly Ala His Thr Tyr 
25 30 35 

gat gca gaa gat gac tac cca gcc ttc tgc ate gaa gca get age cgc 259 
Asp Ala Glu Asp Asp Tyr Pro Ala Phe Cys lie Glu Ala Ala Ser Arg 
40 45 50 

aca gta aac gac cca ggc tea etc ggc ate gtc ctg ggt gga tec gga 307 
Thr Val Asn Asp Pro Gly Ser Leu Gly lie Val Leu Gly Gly Ser Gly 
55 60 65 

aac ggc gag cag ate gcc gcc aac aag gtc aag ggt gca cgt tgt gca 355 
Asn Gly Glu Gin lie Ala Ala Asn Lys Val Lys Gly Ala Arg Cys Ala 
70 75 80 85 

ctt get tgg tct gtt gaa act gca cgc etc gcc cgc gag cac aac aat 4 03 
Leu Ala Trp Ser Val Glu Thr Ala Arg Leu Ala Arg Glu His Asn Asn 
90 95 100 

gcg aac etc ate ggc ate ggc ggc cgc atg cac tea gag 442 
Ala Asn Leu lie Gly lie Gly Gly Arg Met His Ser Glu 
105 110 



<210> 8 
<211> 114 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 8 

Met Arg Val Tyr Leu Gly Ala Asp His Ala Gly Phe Glu Thr Lys Asn 
15 10 15 

Ala lie Ala Glu His Leu Lys Ala His Gly His Glu Val lie Asp Cys 
20 25 30 

Gly Ala His Thr Tyr Asp Ala Glu Asp Asp Tyr Pro Ala Phe Cys lie 
35 40 45 

Glu Ala Ala Ser Arg Thr Val Asn Asp Pro Gly Ser Leu Gly lie Val 
50 55 60 

Leu Gly Gly Ser Gly Asn Gly Glu Gin lie Ala Ala Asn Lys Val Lys 
65 70 75 80 

Gly Ala Arg Cys Ala Leu Ala Trp Ser Val Glu Thr Ala Arg Leu Ala 
85 90 95 

Arg Glu His Asn Asn Ala Asn Leu lie Gly lie Gly Gly Arg Met His 
100 105 110 

Ser Glu 



<210> 9 
<211> 2142 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2119) 
<223> RXN01312 

<400> 9 

gcagttgcgt acatcgttcc tgcactggtc ctgatcggca acatcaccat tccgttcgcc 60 

atcgctgttg gttggattgc gtaaaggtta ggaagaattt atg age act cac tct 115 

Met Ser Thr His Ser 
1 5 

gaa acc acc cgc cca gag ttc ate cac cca gtc tea gtc etc cca gag 163 
Glu Thr Thr Arg Pro Glu Phe lie His Pro Val Ser Val Leu Pro Glu 
10 15 20 

gtc tea get ggt acg gtc ctt gac get gca gag cca gca ggc gtt ccc 211 
Val Ser Ala Gly Thr Val Leu Asp Ala Ala Glu Pro Ala Gly Val Pro 
25 30 35 

acc aaa gat atg tgg gaa tac caa aaa gac cac atg aac ctg gtc tec 259 
Thr Lys Asp Met Trp Glu Tyr Gin Lys Asp His Met Asn Leu Val Ser 
40 45 50 

cca ctg aac cga cgc aag ttc cgt gtc etc gtc gtt ggc acc ggc ctg 307 
Pro Leu Asn Arg Arg Lys Phe Arg Val Leu Val Val Gly Thr Gly Leu 
55 60 65 

tec ggt ggt get gca gca gca gec etc ggc gaa etc gga tac gac gtc 355 
Ser Gly Gly Ala Ala Ala Ala Ala Leu Gly Glu Leu Gly Tyr Asp Val 
70 75 80 85 

aag gcg ttc acc tac cac gac gca cct cgc cgt gcg cac tec att get 403 
Lys Ala Phe Thr Tyr His Asp Ala Pro Arg Arg Ala His Ser lie Ala 
90 95 100 

gca cag ggt ggc gtt aac tec gee cgc ggc aag aag gta gac aac gac 451 
Ala Gin Gly Gly Val Asn Ser Ala Arg Gly Lys Lys Val Asp Asn Asp 
105 110 115 

ggc gca tac cgc cac gtc aag gac acc gtc aag ggc ggc gac tac cgt 4 99 
Gly Ala Tyr Arg His Val Lys Asp Thr Val Lys Gly Gly Asp Tyr Arg 
120 125 130 

ggt cgc gag tec gac tgc tgg cgt etc gec gtc gag tec gtc cgc gtc 547 
Gly Arg Glu Ser Asp Cys Trp Arg Leu Ala Val Glu Ser Val Arg Val 
135 140 145 

ate gac cac atg aac gec ate ggt gca cca ttc gee cgc gaa tac ggt 595 
lie Asp His Met Asn Ala lie Gly Ala Pro Phe Ala Arg Glu Tyr Gly 
150 155 160 165 

ggc gee ttg gca acc cgt tec ttc ggt ggt gtg cag gtc tec cgt acc 643 
Gly Ala Leu Ala Thr Arg Ser Phe Gly Gly Val Gin Val Ser Arg Thr 
170 175 180 

tac tac acc cgt gga caa acc gga cag cag ctg cag ttc tec acc gca 691 
Tyr Tyr Thr Arg Gly Gin Thr Gly Gin Gin Leu Gin Phe Ser Thr Ala 
185 190 195 
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tec gca eta cag cgc cag ate cac etc ggc tec gta gaa ate ttc acc 739 

Ser Ala Leu Gin Arg Gin lie His Leu Gly Ser Val Glu lie Phe Thr 
200 205 210 

cat aac gaa atg gtt gac gtc att gtc acc gaa cgt aac ggt gaa aag 787 

His Asn Glu Met Val Asp Val lie Val Thr Glu Arg Asn Gly Glu Lys 
215 220 225 

cgc tgc gaa ggc ctg ate atg cgc aac ctg ate acc ggc gag etc acc 835 

Arg Cys Glu Gly Leu lie Met Arg Asn Leu lie Thr Gly Glu Leu Thr 

230 235 240 245 

gca cac acc ggc cat gec gtt ate ctg gca acc ggt ggc tac ggc aac 883 

Ala His Thr Gly His Ala Val He Leu Ala Thr Gly Gly Tyr Gly Asn 
250 255 260 

gtg tac cac atg tec acc ctg gec aag aac tec aac gee teg gee ate 931 

Val Tyr His Met Ser Thr Leu Ala Lys Asn Ser Asn Ala Ser Ala He 
265 270 275 

atg cgt gca tac gaa gee ggc gca tac ttc gcg tec cca teg ttc ate 979 

Met Arg Ala Tyr Glu Ala Gly Ala Tyr Phe Ala Ser Pro Ser Phe He 
280 285 290 

cag ttc cac cca acc ggc ctg cct gtg aac tec acc tgg cag tec aag 1027 

Gin Phe His Pro Thr Gly Leu Pro Val Asn Ser Thr Trp Gin Ser Lys 
295 300 305 

acc att ctg atg tec gag teg ctg cgt aac gac ggc cgc ate tgg tec 1075 

Thr He Leu Met Ser Glu Ser Leu Arg Asn Asp Gly Arg He Trp Ser 

310 315 320 325 

cct aag gaa ccg aac gat aac cgc gat cca aac acc ate cct gag gat 1123 

Pro Lys Glu Pro Asn Asp Asn Arg Asp Pro Asn Thr He Pro Glu Asp 
330 335 340 

gag cgc gac tac ttc ctg gag cgc cgc tac cca gca ttc ggt aac etc 1171 

Glu Arg Asp Tyr Phe Leu Glu Arg Arg Tyr Pro Ala Phe Gly Asn Leu 
345 350 355 

gtc cca cgt gac gtt get tec cgt gcg ate tec cag cag ate aat get 1219 

Val Pro Arg Asp Val Ala Ser Arg Ala He Ser Gin Gin He Asn Ala 
360 365 370 

,- { .«ggt etc ggt gtt gga cct ctg aac aac get gca tac ctg gac ttc cgc 1267 

- v Gly Leu Gly Val Gly Pro Leu Asn Asn Ala Ala Tyr Leu Asp Phe Arg 
375 380 385 

gac gee acc gag cgc etc gga cag gac acc ate cgc gag cgt tac tec 1315 

Asp Ala Thr Glu Arg Leu Gly Gin Asp Thr He Arg Glu Arg Tyr Ser 

390 395 400 405 

aac etc ttc acc atg tac gaa gag gca att ggc gag gac cca tac tec 1363 

Asn Leu Phe Thr Met Tyr Glu Glu Ala He Gly Glu Asp Pro Tyr Ser 
410 415 420 

age cca atg cgt att gca ccg acc tgc cac ttc acc atg ggt ggc etc 1411 

Ser Pro Met Arg He Ala Pro Thr Cys His Phe Thr Met Gly Gly Leu 
425 430 435 
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tgg act gac ttc aac gaa atg acg tea etc cca ggt ctg ttc tgc gca 1459 
Trp Thr Asp Phe Asn Glu Met Thr Ser Leu Pro Gly Leu Phe Cys Ala 
440 445 450 

ggc gaa gca tec tgg acc tac cac ggt gca aac cgt ctg ggc gca aac 1507 
Gly Glu Ala Ser Trp Thr Tyr His Gly Ala Asn Arg Leu Gly Ala Asn 
455 460 465 

tec ctg etc tec get tec gtc gat ggc tgg ttc acc ctg cca ttc acc 1555 
Ser Leu Leu Ser Ala Ser Val Asp Gly Trp Phe Thr Leu Pro Phe Thr 
470 475 480 485 

ate cct aac tac etc ggc cca ttg ctt ggc tec gag cgt ctg tea gag 1603 
lie Pro Asn Tyr Leu Gly Pro Leu Leu Gly Ser Glu Arg Leu Ser Glu 
490 495 500 

gat gca cca gaa gca cag gca gcg att gcg cgt gca cag get cgc att 1651 
Asp Ala Pro Glu Ala Gin Ala Ala lie Ala Arg Ala Gin Ala Arg lie 
505 ' 510 515 

gac cgc etc atg ggc aac cgc cca gag tgg gtc ggt gac aac gtt cac 1699 
Asp Arg Leu Met Gly Asn Arg Pro Glu Trp Val Gly Asp Asn Val His 
520 525 530 

gga cct gag tac tac cac cgc cag ctt ggc gat ate ctg tac ttc tec 1747 
Gly Pro Glu Tyr Tyr His Arg Gin Leu Gly Asp lie Leu Tyr Phe Ser 
535 540 545 

tgt ggc gtt tec cga aac gta gaa gac etc cag gat ggc ate aac aag 1795 
Cys Gly Val Ser Arg Asn Val Glu Asp Leu Gin Asp Gly lie Asn Lys 
550 555 560 565 

ate cgt gee etc cgc gat gac ttc tgg aag aac atg cgc ate acc ggc 1843 
lie Arg Ala Leu Arg Asp Asp Phe Trp Lys Asn Met Arg lie Thr Gly 
570 575 580 

age acc gat gag atg aac cag gtt etc gaa tac gca gca cgc gta gec 1891 
Ser Thr Asp Glu Met Asn Gin Val Leu Glu Tyr Ala Ala Arg Val Ala 
585 590 595 

gac tac ate gac etc ggc gaa etc atg tgt gtc gac gee etc gac cgc 1939 
Asp Tyr lie Asp Leu Gly Glu Leu Met Cys Val Asp Ala Leu Asp Arg 
600 605 610 

gac gag tec tgt ggc get cac ttc cgc gac gac cac etc tec gaa gat 1987 
Asp Glu Ser Cys Gly Ala His Phe Arg Asp Asp His Leu Ser Glu Asp 
615 620 625 

ggc gaa gca caa cgt gac gac caa aac tgg tgc ttc gtc tec gca tgg 2035 
Gly Glu Ala Gin Arg Asp Asp Gin Asn Trp Cys Phe Val Ser Ala Trp 
630 635 640 645 

gaa cca ggc gag aat gga acc ttc gtc tgc cac gca gaa cca ctg ttc 2083 
Glu Pro Gly Glu Asn Gly Thr Phe Val Cys His Ala Glu Pro Leu Phe 
650 655 660 

ttc gaa tct gtc cca ctg cag aca agg aac tac aag taatgaaact 2129 
Phe Glu Ser Val Pro Leu Gin Thr Arg Asn Tyr Lys 
665 670 

tacacttgag ate 2142 



BGI-126CP 



-II- 



<210> 10 
<211> 673 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 10 

Met Ser Thr His Ser Glu Thr Thr Arg Pro Glu Phe lie His Pro Val 
15 10 15 

Ser Val Leu Pro Glu Val Ser Ala Gly Thr Val Leu Asp Ala Ala Glu 
20 25 30 

Pro Ala Gly Val Pro Thr Lys Asp Met Trp Glu Tyr Gin Lys Asp His 
35 40 45 

Met Asn Leu Val Ser Pro Leu Asn Arg Arg Lys Phe Arg Val Leu Val 
50 55 60 

Val Gly Thr Gly Leu Ser Gly Gly Ala Ala Ala Ala Ala Leu Gly Glu 
65 70 75 80 

Leu Gly Tyr Asp Val Lys Ala Phe Thr Tyr His Asp Ala Pro Arg Arg 
85 90 95 

Ala His Ser lie Ala Ala Gin Gly Gly Val Asn Ser Ala Arg Gly Lys 
100 105 110 

Lys Val Asp Asn Asp Gly Ala Tyr Arg His Val Lys Asp Thr Val Lys 
115 120 125 

Gly Gly Asp Tyr Arg Gly Arg Glu Ser Asp Cys Trp Arg Leu Ala Val 
130 135 140 

Glu Ser Val Arg Val lie Asp His Met Asn Ala lie Gly Ala Pro Phe 
145 150 155 160 

Ala Arg Glu Tyr Gly Gly Ala Leu Ala Thr Arg Ser Phe Gly Gly Val 
165 170 175 

Gin Val Ser Arg Thr Tyr Tyr Thr Arg Gly Gin Thr Gly Gin Gin Leu 
180 185 190 

Gin Phe Ser Thr Ala Ser Ala Leu Gin Arg Gin lie His Leu Gly Ser 
195 200 205 

Val Glu lie Phe Thr His Asn Glu Met Val Asp Val lie Val Thr Glu 
210 215 220 

Arg Asn Gly Glu Lys Arg Cys Glu Gly Leu lie Met Arg Asn Leu lie 
225 230 235 240 

Thr Gly Glu Leu Thr Ala His Thr Gly His Ala Val lie Leu Ala Thr 
245 250 255 

Gly Gly Tyr Gly Asn Val Tyr His Met Ser Thr Leu Ala Lys Asn Ser 
260 265 270 

Asn Ala Ser Ala lie Met Arg Ala Tyr Glu Ala Gly Ala Tyr Phe Ala 
275 280 285 
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Ser Pro Ser Phe 
290 

Thr Trp Gin Ser 
305 

Gly Arg lie Trp 



Thr lie Pro Glu 
340 

Ala Phe Gly Asn 
355 

Gin Gin lie Asn 
370 

Tyr Leu Asp Phe 
385 

Arg Glu Arg Tyr 



Glu Asp Pro Tyr 
420 

Thr Met Gly Gly 
435 

Gly Leu Phe Cys 
450 

Arg Leu Gly Ala 
465 

Thr Leu Pro Phe 



Glu Arg Leu Ser 
500 

Ala Gin Ala Arg 
515 

Gly Asp Asn Val 
530 

lie Leu Tyr Phe 
545 

Asp Gly lie Asn 



Met Arg lie Thr 
580 

Ala Ala Arg Val 
595 



He Gin Phe His 
295 

Lys Thr He Leu 
310 

Ser Pro Lys Glu 
325 

Asp Glu Arg Asp 



Leu Val Pro Arg 
360 

Ala Gly Leu Gly 
375 

Arg Asp Ala Thr 
390 

Ser Asn Leu Phe 
405 

Ser Ser Pro Met 



Leu Trp Thr Asp 
440 

Ala Gly Glu Ala 
455 

Asn Ser Leu Leu 
470 

Thr He Pro Asn 
485 

Glu Asp Ala Pro 



He Asp Arg Leu 
520 

His Gly Pro Glu 
535 

Ser Cys Gly Val 
550 

Lys He Arg Ala 
565 

Gly Ser Thr Asp 



Ala Asp Tyr lie 
600 



Pro Thr Gly Leu 
300 

Met Ser Glu Ser 
315 

Pro Asn Asp Asn 
330 

Tyr Phe Leu Glu 
345 

Asp Val Ala Ser 



Val Gly Pro Leu 
380 

Glu Arg Leu Gly 
395 

Thr Met Tyr Glu 
410 

Arg He Ala Pro 
425 

Phe Asn Glu Met 



Ser Trp Thr Tyr 
• 460 

Ser Ala Ser Val 
475 

Tyr Leu Gly Pro 
490 

Glu Ala Gin Ala 
505 

Met Gly Asn Arg 



Tyr Tyr His Arg 
540 

Ser Arg Asn Val 
555 

Leu Arg Asp Asp 
570 

Glu Met Asn Gin 
585 

Asp Leu Gly Glu 



Pro Val Asn Ser 



Leu Arg Asn Asp 
320 

Arg Asp Pro Asn 
335 

Arg Arg Tyr Pro 
350 

Arg Ala He Ser 
365 

Asn Asn Ala Ala 



Gin Asp Thr He 
400 

Glu Ala He Gly 
415 

Thr Cys His Phe 
430 

Thr Ser Leu Pro 
445 

His Gly Ala Asn 



Asp Gly Trp Phe 
480 

Leu Leu Gly Ser 
495 

Ala He Ala Arg 
510 

Pro Glu Trp Val 
525 

Gin Leu Gly Asp 



Glu Asp Leu Gin 
560 

Phe Trp Lys Asn 
575 

Val Leu Glu Tyr 
590 

Leu Met Cys Val 
605 
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Asp Ala Leu Asp 
610 

His Leu Ser Glu 
625 

Phe Val Ser Ala 



Ala Glu Pro Leu 
660 



Arg Asp Glu Ser 
615 

Asp Gly Glu Ala 
630 

Trp Glu Pro Gly 
645 

Phe Phe Glu Ser 



Cys Gly Ala His 
620 

Gin Arg Asp Asp 
635 

Glu Asn Gly Thr 
650 

Val Pro Leu Gin 
665 



Phe Arg Asp Asp 



Gin Asn Trp Cys 
640 

Phe Val Cys His 
655 

Thr Arg Asn Tyr 
670 



Lys 



<210> 11 
<211> 1100 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1077) 

<223> FRXA01312 

<400> 11 

gag teg ctg cgt aac gac ggc cgc ate tgg tec cct aag gaa ccg aac 48 
Glu Ser Leu Arg Asn Asp Gly Arg lie Trp Ser Pro Lys Glu Pro Asn 
15 10 15 

gat aac cgc gat cca aac acc ate cct gag gat gag cgc gac tac ttc 96 
Asp Asn Arg Asp Pro Asn Thr lie Pro Glu Asp Glu Arg Asp Tyr Phe 
20 25 30 

ctg gag cgc cgc tac cca gca ttc ggt aac etc gtc cca cgt gac gtt 144 
Leu Glu Arg Arg Tyr Pro Ala Phe Gly Asn Leu Val Pro Arg Asp Val 
35 40 45 

get tec cgt gcg ate tec cag cag ate aat get ggt etc ggt gtt gga 192 
Ala Ser Arg Ala lie Ser Gin Gin lie Asn Ala Gly Leu Gly Val Gly 
50 55 60 

cct ctg aac aac get gca tac ctg gac ttc cgc gac gee acc gag cgc 240 
Pro Leu Asn Asn Ala Ala Tyr Leu Asp Phe Arg Asp Ala Thr Glu Arg 
65 70 75 80 

etc gga cag gac acc ate cgc gag cgt tac tec aac etc ttc acc atg 288 
Leu Gly Gin Asp Thr lie Arg Glu Arg Tyr Ser Asn Leu Phe Thr Met 
85 90 95 

tac gaa gag gca att ggc gag gac cca tac tec age cca atg cgt att 336 
Tyr Glu Glu Ala lie Gly Glu Asp Pro Tyr Ser Ser Pro Met Arg lie 
100 105 110 

gca ccg acc tgc cac ttc acc atg ggt ggc etc tgg act gac ttc aac 384 
Ala Pro Thr Cys His Phe Thr Met Gly Gly Leu Trp Thr Asp Phe Asn 
115 120 125 



gaa atg acg tea etc cca ggt ctg ttc tgc gca ggc gaa gca tec tgg 432 
Glu Met Thr Ser Leu Pro Gly Leu Phe Cys Ala Gly Glu Ala Ser Trp 
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130 135 140 

acc tac cac ggt gca aac cgt ctg ggc gca aac tec ctg etc tec get 480 
Thr Tyr His Gly Ala Asn Arg Leu Gly Ala Asn Ser Leu Leu Ser Ala 
145 150 155 160 

tec gtc gat ggc tgg ttc acc ctg cca ttc acc ate cct aac tac etc 528 
Ser Val Asp Gly Trp Phe Thr Leu Pro Phe Thr lie Pro Asn Tyr Leu 
165 170 175 

ggc cca ttg ctt ggc tec gag cgt ctg tea gag gat gca cca gaa gca 576 
Gly Pro Leu Leu Gly Ser Glu Arg Leu Ser Glu Asp Ala Pro Glu Ala 
180 185 190 

cag gca gcg att gcg cgt gca cag get cgc att gac cgc etc atg ggc 624 
Gin Ala Ala lie Ala Arg Ala Gin Ala Arg lie Asp Arg Leu Met Gly 
195 200 205 

aac cgc cca gag tgg gtc ggt gac aac gtt cac gga cct gag tac tac 672 
Asn Arg Pro Glu Trp Val Gly Asp Asn Val His Gly Pro Glu Tyr Tyr 
210 215 220 

cac cgc cag ctt ggc gat ate ctg tac ttc tec tgt ggc gtt tec cga 720 
His Arg Gin Leu Gly Asp lie Leu Tyr Phe Ser Cys Gly Val Ser Arg 
225 230 235 240 

aac gta gaa gac etc cag gat ggc ate aac aag ate cgt gee etc cgc 768 
Asn Val Glu Asp Leu Gin Asp Gly lie Asn Lys lie Arg Ala Leu Arg 
245 250 255 

gat gac ttc tgg aag aac atg cgc ate acc ggc age acc gat gag atg 816 
Asp Asp Phe Trp Lys Asn Met Arg lie Thr Gly Ser Thr Asp Glu Met 
260 265 270 

aac cag gtt etc gaa tac gca gca cgc gta gee gac tac ate gac etc 864 
Asn Gin Val Leu Glu Tyr Ala Ala Arg Val Ala Asp Tyr lie Asp Leu 
275 280 285 

ggc gaa etc atg tgt gtc gac gee etc gac cgc gac gag tec tgt ggc 912 
Gly Glu Leu Met Cys Val Asp Ala Leu Asp Arg Asp Glu Ser Cys Gly 
290 295 300 

get cac ttc cgc gac gac cac etc tec gaa gat ggc gaa gca caa cgt 960 
Ala His Phe Arg Asp Asp His Leu Ser Glu Asp Gly Glu Ala Gin Arg 
305 310 315 320 

gac gac caa aac tgg tgc ttc gtc tec gca tgg gaa cca ggc gag aat 1008 
Asp Asp Gin Asn Trp Cys Phe Val Ser Ala Trp Glu Pro Gly Glu Asn 
325 330 335 

gga acc ttc gtc tgc cac gca gaa cca ctg ttc ttc gaa tct gtc cca 1056 
Gly Thr Phe Val Cys His Ala Glu Pro Leu Phe Phe Glu Ser Val Pro 
340 345 350 

ctg cag aca agg aac tac aag taatgaaact tacacttgag ate 1100 
Leu Gin Thr Arg Asn Tyr Lys 
355 



<210> 12 
<211> 359 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 12 

Glu Ser Leu Arg Asn Asp Gly Arg lie Trp Ser Pro Lys Glu Pro Asn 
15 10 15 

Asp Asn Arg Asp Pro Asn Thr lie Pro Glu Asp Glu Arg Asp Tyr Phe 
20 25 30 

Leu Glu Arg Arg Tyr Pro Ala Phe Gly Asn Leu Val Pro Arg Asp Val 
35 40 45 

Ala Ser Arg Ala lie Ser Gin Gin lie Asn Ala Gly Leu Gly Val Gly 
50 55 60 

Pro Leu Asn Asn Ala Ala Tyr Leu Asp Phe Arg Asp Ala Thr Glu Arg 
65 70 75 80 

Leu Gly Gin Asp Thr lie Arg Glu Arg Tyr Ser Asn Leu Phe Thr Met 
85 90 95 

Tyr Glu Glu Ala lie Gly Glu Asp Pro Tyr Ser Ser Pro Met Arg lie 
100 105 110 

Ala Pro Thr Cys His Phe Thr Met Gly Gly Leu Trp Thr Asp Phe Asn 
115 120 125 

Glu Met Thr Ser Leu Pro Gly Leu Phe Cys Ala Gly Glu Ala Ser Trp 
130 135 140 

Thr Tyr His Gly Ala Asn Arg Leu Gly Ala Asn Ser Leu Leu Ser Ala 
145 150 155 160 

Ser Val Asp Gly Trp Phe Thr Leu Pro Phe Thr lie Pro Asn Tyr Leu 
165 170 175 

Gly Pro Leu Leu Gly Ser Glu Arg Leu Ser Glu Asp Ala Pro Glu Ala 
180 185 190 

Gin Ala Ala lie Ala Arg Ala Gin Ala Arg lie Asp Arg Leu Met Gly 
195 200 205 

Asn Arg Pro Glu Trp Val Gly Asp Asn Val His Gly Pro Glu Tyr Tyr 
210 215 220 

His Arg Gin Leu Gly Asp lie Leu Tyr Phe Ser Cys Gly Val Ser Arg 
225 230 235 240 

Asn Val Glu Asp Leu Gin Asp Gly lie Asn Lys lie Arg Ala Leu Arg 
245 250 255 

Asp Asp Phe Trp Lys Asn Met Arg lie Thr Gly Ser Thr Asp Glu Met 
260 265 270 

Asn Gin Val Leu Glu Tyr Ala Ala Arg Val Ala Asp Tyr lie Asp Leu 
275 280 285 



Gly Glu Leu Met Cys Val Asp Ala Leu Asp Arg Asp Glu Ser Cys Gly 
290 295 300 
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03 



Ala His Phe Arg Asp Asp His Leu Ser Glu Asp Gly Glu Ala Gin Arg 
305 310 315 320 

Asp Asp Gin Asn Trp Cys Phe Val Ser Ala Trp Glu Pro Gly Glu Asn 
325 330 335 

Gly Thr Phe Val Cys His Ala Glu Pro Leu Phe Phe Glu Ser Val Pro 
340 345 350 

Leu Gin Thr Arg Asn Tyr Lys 
355 



<210> 13 
<211> 1593 
<212> DNA 

<213> Corynebact erium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1570) 
<223> RXN00231 

<400> 13 

caggactacc tcgacgccgg cgccaacttt gtccgagtcg gtgccgatgt ccagcaactc 60 

aacgctgctg gatacgaaaa gtgaaggaaa ataacgcatc atg act att aat gtt 115 

Met Thr lie Asn Val 
1 5 

ttc gaa eta ctt gtc aaa agt ccc acg ggt eta ctg att ggt gat tec 163 

Phe Glu Leu Leu Val Lys Ser Pro Thr Gly Leu Leu lie Gly Asp Ser 
10 15 20 

tgg gtg gaa gca tec gac ggc ggt act ttc gat gtg gaa aac cca gcg 211 
Trp Val Glu Ala Ser Asp Gly Gly Thr Phe Asp Val Glu Asn Pro Ala 
25 30 35 

acg ggt gaa aca ate gca acg etc gcg tct get act tec gag gat gca 259 
Thr Gly Glu Thr lie Ala Thr Leu Ala Ser Ala Thr Ser Glu Asp Ala 
40 45 50 

ctg get get ctt gat get gca tgc get gtt cag gee gag tgg get agg 307 
Leu Ala Ala Leu Asp Ala Ala Cys Ala Val Gin Ala Glu Trp Ala Arg 
55 60 65 

atg cca gcg cgc gag cgt tct aat att tta cgc cgc ggt ttt gag etc 355 
Met Pro Ala Arg Glu Arg Ser Asn lie Leu Arg Arg Gly Phe Glu Leu 
70 75 80 85 

gta gca gaa cgt gca gaa gag ttc gee ace etc atg ace ttg gaa atg 403 
Val Ala Glu Arg Ala Glu Glu Phe Ala Thr Leu Met Thr Leu Glu Met 
90 95 100 

ggc aag cct ttg get gaa get cgc ggc gaa gtc ace tac ggc aac gaa 451 
Gly Lys Pro Leu Ala Glu Ala Arg Gly Glu Val Thr Tyr Gly Asn Glu 
105 . 110 115 



ttc ctg cgc tgg ttc tct gag gaa gca gtt cgt ctg tat ggc cgt tac 
Phe Leu Arg Trp Phe Ser Glu Glu Ala Val Arg Leu Tyr Gly Arg Tyr 
120 125 130 



499 
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gga acc aca cca gaa ggc aac ttg egg atg ctg acc gec etc aag cca 547 
Gly Thr Thr Pro Glu Gly Asn Leu Arg Met Leu Thr Ala Leu Lys Pro 
135 140 145 

gtt ggc ccg tgc etc ctg ate acc cca tgg aac ttc cca eta gca atg 595 
Val Gly Pro Cys Leu Leu lie Thr Pro Trp Asn Phe Pro Leu Ala Met 
150 155 160 165 

get acc cgc aag gtc gca cct gcg ate get gca ggt tgt gtc atg gtg 643 
Ala Thr Arg Lys Val Ala Pro Ala lie Ala Ala Gly Cys Val Met Val 
170 175 180 

etc aag cca get cga ctt acc ccg ctg acc tec cag tat ttt get cag 691 
Leu Lys Pro Ala Arg Leu Thr Pro Leu Thr Ser Gin Tyr Phe Ala Gin 
185 190 195 

acc atg ctt gat gee ggt ctt cca gca ggt gtc etc aat gtg gtc tec 739 
Thr Met Leu Asp Ala Gly Leu Pro Ala Gly Val Leu Asn Val Val Ser 
200 205 210 

ggt get tec gee tct gcg att tec aac ccg att atg gaa gac gat cgc 787 
Gly Ala Ser Ala Ser Ala lie Ser Asn Pro lie Met Glu Asp Asp Arg 
215 220 225 

ctt cgt aaa gtc tec ttc acc ggc tec acc cca gtt ggc cag cag ctg 835 
Leu Arg Lys Val Ser Phe Thr Gly Ser Thr Pro Val Gly Gin Gin Leu 
230 235 240 245 

etc aaa aag get gee gat aaa gtt ctg cgc acc tec atg gaa ctt ggt 883 
Leu Lys Lys Ala Ala Asp Lys Val Leu Arg Thr Ser Met Glu Leu Gly 
250 255 260 

ggc aac gca cct ttc att gtc ttc gag gac gee gac eta gat etc gcg 931 
Gly Asn Ala Pro Phe lie Val Phe Glu Asp Ala Asp Leu Asp Leu Ala 
265 270 275 

ate gaa ggt gee atg ggt gee aaa atg cgc aac ate ggc gaa get tgc 979 
lie Glu Gly Ala Met Gly Ala Lys Met Arg Asn lie Gly Glu Ala Cys 
280 285 290 

acc gca gee aac cgt ttc tta gtc cac gaa tec gtc gee gat gaa ttc 1027 
Thr Ala Ala Asn Arg Phe Leu Val His Glu Ser Val Ala Asp Glu Phe 
295 300 305 

ggc cgt cgc ttc get gee cgc ctt gaa gag caa gtc eta ggc aac ggc 1075 
Gly Arg Arg Phe Ala Ala Arg Leu Glu Glu Gin Val Leu Gly Asn Gly 
310 315 320 325 

etc gac gaa ggc gtc acc gtg ggc ccc ctg gtt gag gaa aaa gca cga 1123 
Leu Asp Glu Gly Val Thr Val Gly Pro Leu Val Glu Glu Lys Ala Arg 
330 335 340 

gac age gtt gca teg ctt gtc gac gee gee gtc gee gaa ggt gee acc 1171 
Asp Ser Val Ala Ser Leu Val Asp Ala Ala Val Ala Glu Gly Ala Thr 
345 350 355 

gtc etc acc ggc ggc aag gee ggc aca ggt gca ggc tac ttc tac gaa 1219 
Val Leu Thr Gly Gly Lys Ala Gly Thr Gly Ala Gly Tyr Phe Tyr Glu 
360 365 370 
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cca acg gtg etc acg gga gtt tea aca gat gcg get ate ctg aac gaa 1267 
Pro Thr Val Leu Thr Gly Val Ser Thr Asp Ala Ala lie Leu Asn Glu 
375 380 385 

gag ate ttc ggt ccc gtc gca ccg ate gtc ace ttc caa ace gag gaa 1315 
Glu lie Phe Gly Pro Val Ala Pro lie Val Thr Phe Gin Thr Glu Glu 
390 395 400 405 

gaa gee ctg cgt eta gee aac tec ace gaa tac gga ctg gee tec tat 1363 
Glu Ala Leu Arg Leu Ala Asn Ser Thr Glu Tyr Gly Leu Ala Ser Tyr 
410 415 420 

gtg ttc acc cag gac ace tea cgt att ttc cgc gtc tec gat ggt etc 1411 
Val Phe Thr Gin Asp Thr Ser Arg lie Phe Arg Val Ser Asp Gly Leu 
425 430 435 

gag ttc ggc eta gtg ggc gtc aat tec ggt gtc ate tct aac get get 1459 
Glu Phe Gly Leu Val Gly Val Asn Ser Gly Val lie Ser Asn Ala Ala 
440 445 450 

gca cct ttt ggt ggc gta aaa caa tec gga atg ggc cgc gaa ggt ggt 1507 
Ala Pro Phe Gly Gly Val Lys Gin Ser Gly Met Gly Arg Glu Gly Gly 
455 460 465 

etc gaa gga ate gag gag tac acc tec gtg cag tac ate ggt ate egg 1555 
Leu Glu Gly lie Glu Glu Tyr Thr Ser Val Gin Tyr lie Gly lie Arg 
470 475 480 485 

gat cct tac gee ggc tagcatctgc ccctttacaa ate 1593 
Asp Pro Tyr Ala Gly 
490 



<210> 14 
<211> 490 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 14 

Met Thr lie Asn Val Phe Glu Leu Leu Val Lys Ser Pro Thr Gly Leu 
15 10 15 

Leu lie Gly Asp Ser Trp Val Glu Ala Ser Asp Gly Gly Thr Phe Asp 
20 25 30 

Val Glu Asn Pro Ala Thr Gly Glu Thr lie Ala Thr Leu Ala Ser Ala 
35 40 45 

Thr Ser Glu Asp Ala Leu Ala Ala Leu Asp Ala Ala Cys Ala Val Gin 
50 55 60 

Ala Glu Trp Ala Arg Met Pro Ala Arg Glu Arg Ser Asn lie Leu Arg 
65 70 75 80 

Arg Gly Phe Glu Leu Val Ala Glu Arg Ala Glu Glu Phe Ala Thr Leu 
85 90 95 

Met Thr Leu Glu Met Gly Lys Pro Leu Ala Glu Ala Arg Gly Glu Val 
100 105 110 



Thr Tyr Gly Asn Glu Phe Leu Arg Trp Phe Ser Glu Glu Ala Val Arg 
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115 120 125 

Leu Tyr Gly Arg Tyr Gly Thr Thr Pro Glu Gly Asn Leu Arg Met Leu 
130 135 140 

Thr Ala Leu Lys Pro Val Gly Pro Cys Leu Leu lie Thr Pro Trp Asn 
145 150 155 160 

Phe Pro Leu Ala Met Ala Thr Arg Lys Val Ala Pro Ala lie Ala Ala 
165 170 175 

Gly Cys Val Met Val Leu Lys Pro Ala Arg Leu Thr Pro Leu Thr Ser 
180 185 190 

Gin Tyr Phe Ala Gin Thr Met Leu Asp Ala Gly Leu Pro Ala Gly Val 
195 200 205 

Leu Asn Val Val Ser Gly Ala Ser Ala Ser Ala lie Ser Asn Pro lie 
210 215 220 

Met Glu Asp Asp Arg Leu Arg Lys Val Ser Phe Thr Gly Ser Thr Pro 
225 230 235 240 

Val Gly Gin Gin Leu Leu Lys Lys Ala Ala Asp Lys Val Leu Arg Thr 
245 250 255 

Ser Met Glu Leu Gly Gly Asn Ala Pro Phe lie Val Phe Glu Asp Ala 
260 265 270 

Asp Leu Asp Leu Ala lie Glu Gly Ala Met Gly Ala Lys Met Arg Asn 
275 280 285 

lie Gly Glu Ala Cys Thr Ala Ala Asn Arg Phe Leu Val His Glu Ser 
290 295 300 

Val Ala Asp Glu Phe Gly Arg Arg Phe Ala Ala Arg Leu Glu Glu Gin 
305 310 315 320 

Val Leu Gly Asn Gly Leu Asp Glu Gly Val Thr Val Gly Pro Leu Val 
325 330 335 

Glu Glu Lys Ala Arg Asp Ser Val Ala Ser Leu Val Asp Ala Ala Val 
340 345 350 

Ala Glu Gly Ala Thr Val Leu Thr Gly Gly Lys Ala Gly Thr Gly Ala 
355 360 365 

Gly Tyr Phe Tyr Glu Pro Thr Val Leu Thr Gly Val Ser Thr Asp Ala 
370 375 380 

Ala lie Leu Asn Glu Glu lie Phe Gly Pro Val Ala Pro He Val Thr 
385 390 395 400 

Phe Gin Thr Glu Glu Glu Ala Leu Arg Leu Ala Asn Ser Thr Glu Tyr 
405 410 415 

Gly Leu Ala Ser Tyr Val Phe Thr Gin Asp Thr Ser Arg He Phe Arg 
420 425 430 

Val Ser Asp Gly Leu Glu Phe Gly Leu Val Gly Val Asn Ser Gly Val 
435 440 445 
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Ile Ser Asn Ala Ala Ala Pro Phe Gly Gly Val Lys Gin Ser Gly Met 
450 455 460 

Gly Arg Glu Gly Gly Leu Glu Gly lie Glu Glu Tyr Thr Ser Val Gin 
465 470 475 480 

Tyr lie Gly lie Arg Asp Pro Tyr Ala Gly 
485 490 



<210> 15 
<211> 870 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (847) 

<223> RXA01311 

<400> 15 

tcgtctccgc atgggaacca ggcgagaatg gaaccttcgt ctgccacgca gaaccactgt 60 

tcttcgaatc tgtcccactg cagacaagga actacaagta atg aaa ctt aca ctt 115 

Met Lys Leu Thr Leu 
1 5 

gag ate tgg cgt caa gca ggc cca act gcg gaa ggc aag ttc gaa acc 163 
Glu lie Trp Arg Gin Ala Gly Pro Thr Ala Glu Gly Lys Phe Glu Thr 
10 15 20 

gtc cag gtt gac gac gec gtc gcg cag atg tec ate ctg gag ctg ctt 211 
Val Gin Val Asp Asp Ala Val Ala Gin Met Ser lie Leu Glu Leu Leu 
25 30 35 

gac cac gta aac aac aag ttc ate gaa gaa ggc aaa gaa cca ttc gcg 259 
Asp His Val Asn Asn Lys Phe lie Glu Glu Gly Lys Glu Pro Phe Ala 
40 45 50 

ttc gec tct gac tgc cgc gaa ggc att tgt ggt acc tgt ggt etc etc 307 
Phe Ala Ser Asp Cys Arg Glu Gly lie Cys Gly Thr Cys Gly Leu Leu 
55 60 65 

gtg aac ggt cgc cct cac ggc gec gac cag aac aag cct gee tgt gcg 355 
Val Asn Gly Arg Pro His Gly Ala Asp Gin Asn Lys Pro Ala Cys Ala 
70 75 80 85 

cag cgc ctg gtc age tac aag gaa ggc gac acc etc aag ate gaa cca 403 
Gin Arg Leu Val Ser Tyr Lys Glu Gly Asp Thr Leu Lys lie Glu Pro 
90 95 100 

ctg cgt tec gec gca tac cca gtg ate aag gac atg gtc gtc gac cgc 451 
Leu Arg Ser Ala Ala Tyr Pro Val lie Lys Asp Met Val Val Asp Arg 
105 110 115 

tec gca ctg gac cgt gtc atg gaa cag ggt ggc tac gtg acc ate aac 499 
Ser Ala Leu Asp Arg Val Met Glu Gin Gly Gly Tyr Val Thr lie Asn 
120 125 130 



gca ggt acc gca cct gac get gat acc etc cac gtc aac cac gaa acc 



547 
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Ala Gly Thr Ala Pro Asp Ala Asp Thr Leu His Val Asn His Glu Thr 

135 140 145 

gca gaa etc gca ctt gac cac gca gec tgc ate ggc tgt ggc gca tgt 595 

Ala Glu Leu Ala Leu Asp His Ala Ala Cys lie Gly Cys Gly Ala Cys 

150 155 160 165 

gtt get gec tgc cct aac ggc gca gca cac ctg ttc acc ggc gca aag 643 

Val Ala Ala Cys Pro Asn Gly Ala Ala His Leu Phe Thr Gly Ala Lys 
170 175 180 

ctt gtt cac etc tec etc etc cca ctg ggt aag gaa gag cgc gga ctg 691 

Leu Val His Leu Ser Leu Leu Pro Leu Gly Lys Glu Glu Arg Gly Leu 
185 190 195 

cgt gca cgt aag atg gtt gat gaa atg gaa acc aac ttc gga cac tgc 739 

Arg Ala Arg Lys Met Val Asp Glu Met Glu Thr Asn Phe Gly His Cys 

200 205 210 

tec etc tac ggc gag tgc gca gat gtc tgc ccc gca ggc ate cca ctg 787 

Ser Leu Tyr Gly Glu Cys Ala Asp Val Cys Pro Ala Gly lie Pro Leu 

215 220 225 

acc get gtg gca get gtc acc aag gaa cgt gcg cgt gca get ttc cga 835 

Thr Ala Val Ala Ala Val Thr Lys Glu Arg Ala Arg Ala Ala Phe Arg 

230 235 240 . 245 

ggc aaa gac gac tagtctttaa tccaagtaag tac 870 
Gly Lys Asp Asp 



<210> 16 
<211> 249 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 16 

Met Lys Leu Thr Leu Glu lie Trp Arg Gin Ala Gly Pro Thr Ala Glu 
15 10 15 

Gly Lys Phe Glu Thr Val Gin Val Asp Asp Ala Val Ala Gin Met Ser 
20 25 30 

lie Leu Glu Leu Leu Asp His Val Asn Asn Lys Phe lie Glu Glu Gly 
35 40 45 

Lys Glu Pro Phe Ala Phe Ala Ser Asp Cys Arg Glu Gly lie Cys Gly 
50 55 60 

Thr Cys Gly Leu Leu Val Asn Gly Arg Pro His Gly Ala Asp Gin Asn 
65 70 75 80 

Lys Pro Ala Cys Ala Gin Arg Leu Val Ser Tyr Lys Glu Gly Asp Thr 
85 90 95 

Leu Lys lie Glu Pro Leu Arg Ser Ala Ala Tyr Pro Val lie Lys Asp 
100 105 110 



Met Val Val Asp Arg Ser Ala Leu Asp Arg Val Met Glu Gin Gly Gly 
115 120 125 
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Tyr Val Thr lie Asn Ala Gly Thr Ala Pro Asp Ala Asp Thr Leu His 
130 135 140 

Val Asn His Glu Thr Ala Glu Leu Ala Leu Asp His Ala Ala Cys lie 
145 150 155 160 

Gly Cys Gly Ala Cys Val Ala Ala Cys Pro Asn Gly Ala Ala His Leu 
165 170 175 

Phe Thr Gly Ala Lys Leu Val His Leu Ser Leu Leu Pro Leu Gly Lys 
180 185 190 

Glu Glu Arg Gly Leu Arg Ala Arg Lys Met Val Asp Glu Met Glu Thr 
195 200 205 

Asn Phe Gly His Cys Ser Leu Tyr Gly Glu Cys Ala Asp Val Cys Pro 
210 215 220 

Ala Gly lie Pro Leu Thr Ala Val Ala Ala Val Thr Lys Glu Arg Ala 
225 230 235 240 

Arg Ala Ala Phe Arg Gly Lys Asp Asp 
245 



<210> 17 
<211> 1530 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1507) 
<223> RXA01535 

<400> 17 

acccacctca ctctaggggt ggactccagt gtttcgcgac aacacaatga gtaagcttgt 60 

gacagccgta tttaattctc agtaagaaat gagtgatttc atg acc gag cag gaa 115 

Met Thr Glu Gin Glu 
1 5 

ttc cgt att gag cac gac acc atg ggt gaa gtg aag gtt cca gca aag 163 
Phe Arg lie Glu His Asp Thr Met Gly Glu Val Lys Val Pro Ala Lys 
10 15 20 

get ctg tgg cag gca cag acc cag cgc get gtt gag aac ttc cct ate 211 
Ala Leu Trp Gin Ala Gin Thr Gin Arg Ala Val Glu Asn Phe Pro lie 
25 30 35 

tct ggt cgt ggt ctg gaa tec gca cag ate cgc gca atg ggt ctg ctg 259 
Ser Gly Arg Gly Leu Glu Ser Ala Gin lie Arg Ala Met Gly Leu Leu 
40 45 50 

aag gca get tgt gcg cag gta aac aag gac tec ggt gcg ctg gat gca 307 
Lys Ala Ala Cys Ala Gin Val Asn Lys Asp Ser Gly Ala Leu Asp Ala 
55 60 65 

gag aag gca gat gee ate att gca get ggt aag gag ate gcg tec ggt 355 
Glu Lys Ala Asp Ala lie lie Ala Ala Gly Lys Glu lie Ala Ser Gly 
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70 75 80 85 

aag cat gac get gag ttc cca att gat gtg ttc cag act ggt tec ggt 403 

Lys His Asp Ala Glu Phe Pro lie Asp Val Phe Gin Thr Gly Ser Gly 
90 95 100 

act tec tec aac atg aac ace aat gag gtt ate get tec ate gcg aag 451 

Thr Ser Ser Asn Met Asn Thr Asn Glu Val lie Ala Ser lie Ala Lys 
105 110 115 

get aac ggc gtt gag gtt cac cca aat gac cac gtc aac atg ggt cag 499 
Ala Asn Gly Val Glu Val His Pro Asn Asp His Val Asn Met Gly, Gin 
120 125 130 

tec tec aat gac ace ttc cct act gca act cac gtt get gca acc gaa 547 

Ser Ser Asn Asp Thr Phe Pro Thr Ala Thr His Val Ala Ala Thr Glu 
135 140 145 

get get gtc aat gac etc ate cca ggc ctg aag gtt ctg cac gag tct 595 

Ala Ala Val Asn Asp Leu lie Pro Gly Leu Lys Val Leu His Glu Ser 

150 155 160 165 

ttg gcg aag aag get aac gag tgg tct gag gtt gtt aag tec ggc cgc 643 

Leu Ala Lys Lys Ala Asn Glu Trp Ser Glu Val Val Lys Ser Gly Arg 
170 175 180 

acc cac ctg atg gac get gtt cca gta acc ctg ggc cag gag ttc ggt 691 

Thr His Leu Met Asp Ala Val Pro Val Thr Leu Gly Gin Glu Phe Gly 
185 190 195 

ggc tac get cgc cag ate cag etc ggc ate gag cgc gtt gag get act 739 

Gly Tyr Ala Arg Gin lie Gin Leu Gly lie Glu Arg Val Glu Ala Thr 
200 205 210 

ctt cct cgc ctt ggt gag ctg get att ggt ggc acc get get ggt acc 787 

Leu Pro Arg Leu Gly Glu Leu Ala lie Gly Gly Thr Ala Ala Gly Thr 
215 220 225 

ggt ate aac acc tec get gat ttc ggc ggc aag gtt gtt get gaa ctg 835 

Gly lie Asn Thr Ser Ala Asp Phe Gly Gly Lys Val Val Ala Glu Leu 

230 235 240 245 

ate aac ttg acc gac gtc aag gag etc aag gaa get gag aac cac ttc 883 

lie Asn Leu Thr Asp Val Lys Glu Leu Lys Glu Ala Glu Asn His Phe 
250 255 260 

gag get cag get gca cgc gac get ctt gtt gag ttc tec ggc gca atg 931 

Glu Ala Gin Ala Ala Arg Asp Ala Leu Val Glu Phe Ser Gly Ala Met 
265 270 275 

cgc gtt ate get gtc tec ttg tac aag ate get aac gat ate cgc etc 979 

Arg Val lie Ala Val Ser Leu Tyr Lys lie Ala Asn Asp lie Arg Leu 
280 285 290 

atg ggc tec ggc cca ctg acc ggt ctt ggc gag ate cgt etc cca gac 1027 

Met Gly Ser Gly Pro Leu Thr Gly Leu Gly Glu lie Arg Leu Pro Asp 
295 300 305 

ctg cag cca ggt tec tec ate atg cca ggc aag gtc aac cca gtt etc 1075 

Leu Gin Pro Gly Ser Ser lie Met Pro Gly Lys Val Asn Pro Val Leu 

310 315 320 325 



BGI-126CP -24 



m 



tgt gag acc get acc cag gtt tec get cag gtt ate ggc aat gac gca 1123 
Cys Glu Thr Ala Thr Gin Val Ser Ala Gin Val He Gly Asn Asp Ala 
330 335 340 

get gtt gcg ttc tec ggc acc cag ggc cag ttc gag etc aac gtg ttc 1171 
Ala Val Ala Phe Ser Gly Thr Gin Gly Gin Phe Glu Leu Asn Val Phe 
345 350 355 

ate cca gtg atg get cgc aac gtg ctt gag tec get cgc ctg ctg get 1219 
He Pro Val Met Ala Arg Asn Val Leu Glu Ser Ala Arg Leu Leu Ala 
360 365 370 

aac act tec cgc gtg ttc gca acc cgt etc gtt gat ggc att gag cca 1267 
Asn Thr Ser Arg Val Phe Ala Thr Arg Leu Val Asp Gly He Glu Pro 
375 380 385 

aac gag gca cac atg aag gag etc get gag tct tea cct tec ate gtt 1315 
Asn Glu Ala His Met Lys Glu Leu Ala Glu Ser Ser Pro Ser He Val 
390 395 400 405 

acc cca ctg aac tct gca ate ggc tac gaa get get gca aag gtg get 1363 
Thr Pro Leu Asn Ser Ala He Gly Tyr Glu Ala Ala Ala Lys Val Ala 
410 415 420 

aag act get ttg get gag ggc aag acc ate cgc cag act gtc ate gat 1411 
Lys Thr Ala Leu Ala Glu Gly Lys Thr He Arg Gin Thr Val He Asp 
425 430 435 

ttg ggc ttg gtt gat ggc gag aag etc acc gag gaa gag ctg gac aag 1459 
Leu Gly Leu Val Asp Gly Glu Lys Leu Thr Glu Glu Glu Leu Asp Lys 
440 445 450 

cgc etc gac gtt ctt get atg get cac acc gag cgc gag aac aag ttc 1507 
Arg Leu Asp Val Leu Ala Met Ala His Thr Glu Arg Glu Asn Lys Phe 
455 460 465 

taaaactaga acccgataaa taa 1530 



<210> 18 
<211> 469 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 18 

Met Thr Glu Gin Glu Phe Arg He Glu His Asp Thr Met Gly Glu Val 
15 10 15 

Lys Val Pro Ala Lys Ala Leu Trp Gin Ala Gin Thr Gin Arg Ala Val 
20 25 30 

Glu Asn Phe Pro He Ser Gly Arg Gly Leu Glu Ser Ala Gin He Arg 
35 40 45 

Ala Met Gly Leu Leu Lys Ala Ala Cys Ala Gin Val Asn Lys Asp Ser 
50 55 60 



Gly Ala Leu Asp Ala Glu Lys Ala Asp Ala He He Ala Ala Gly Lys 
65 70 75 80 
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Glu lie Ala Ser 



Gin Thr Gly Ser 
100 

Ala Ser lie Ala 
115 

Val Asn Met Gly 
130 

Val Ala Ala Thr 
145 

Val Leu His Glu 



Val Lys Ser Gly 
180 

Gly Gin Glu Phe 
195 

Arg Val Glu Ala 
210 

Thr Ala Ala Gly 
225 

Val Val Ala Glu 



Ala Glu Asn His 
260 

Phe Ser Gly Ala 
275 

Asn Asp lie Arg 
290 

lie Arg Leu Pro 
305 

Val Asn Pro Val 



lie Gly Asn Asp 
340 

Glu Leu Asn Val 
355 

Ala Arg Leu Leu 
370 

Asp Gly lie Glu 
385 



Gly Lys His Asp 
85 

Gly Thr Ser Ser 



Lys Ala Asn Gly 
120 

Gin Ser Ser Asn 
135 

Glu Ala Ala Val 
150 

Ser Leu Ala Lys 
165 

Arg Thr His Leu 



Gly Gly Tyr Ala 
200 

Thr Leu Pro Arg 
215 

Thr Gly lie Asn 
230 

Leu lie Asn Leu 
245 

Phe Glu Ala Gin 



Met Arg Val lie 
280 

Leu Met Gly Ser 
295 

Asp Leu Gin Pro 
310 

Leu Cys Glu Thr 
325 

Ala Ala Val Ala 



Phe lie Pro Val 
360 

Ala Asn Thr Ser 
375 

Pro Asn Glu Ala 
390 



Ala Glu Phe Pro 
90 

Asn Met Asn Thr 
105 

Val Glu Val His 



Asp Thr Phe Pro 
140 

Asn Asp Leu lie 
155 

Lys Ala Asn Glu 
170 

Met Asp Ala Val 
185 

Arg Gin lie Gin 



Leu Gly Glu Leu 
220 

Thr Ser Ala Asp 
235 

Thr Asp Val Lys 
250 

Ala Ala Arg Asp 
265 

Ala Val Ser Leu 



Gly Pro Leu Thr 
300 

Gly Ser Ser lie 
315 

Ala Thr Gin Val 
330 

Phe Ser Gly Thr 
345 

Met Ala Arg Asn 



Arg Val Phe Ala 
380 

His Met Lys Glu 
395 



.lie Asp Val Phe 
95 

Asn Glu Val lie 
110 

Pro Asn Asp His 
125 

Thr Ala Thr His 



Pro Gly Leu Lys 
160 

Trp Ser Glu Val 
175 

Pro Val Thr Leu 
190 

Leu Gly lie Glu 
205 

Ala lie Gly Gly 



Phe Gly Gly Lys 
240 

Glu Leu Lys Glu 
255 

Ala Leu Val Glu 
270 

Tyr Lys lie Ala 
285 

Gly Leu Gly Glu 



Met Pro Gly Lys 
320 

Ser Ala Gin Val 
335 

Gin Gly Gin Phe 
350 

Val Leu Glu Ser 
365 

Thr Arg Leu Val 



Leu Ala Glu Ser 
400 



Ser Pro Ser lie Val Thr Pro Leu Asn Ser Ala lie Gly Tyr Glu Ala 
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405 



410 



415 



Ala Ala Lys Val Ala Lys Thr Ala Leu Ala Glu Gly Lys Thr lie Arg 
420 . 425 430 

Gin Thr Val lie Asp Leu Gly Leu Val Asp Gly Glu Lys Leu Thr Glu 
435 440 445 

Glu Glu Leu Asp Lys Arg Leu Asp Val Leu Ala Met Ala His Thr Glu 
450 455 460 



Arg Glu Asn Lys Phe 
465 



<210> 19 
<211> 1164 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1141) 
<223> RXA00517 

<400> 19 

ggtcttagaa ccagcgtgca ctgatggcga ttaaaggggg ttgcgcctat acctattgct 60 

ggtatacatt tcggtatacc taaaccgaat tgagggattc atg cca gaa gtc act 115 

Met Pro Glu Val Thr 

1 5 

gtc aac gcc caa caa etc act gtt etc tgc aca gac ate etc acc aaa 163 

Val Asn Ala Gin Gin Leu Thr Val Leu Cys Thr Asp lie Leu Thr Lys 

10 15 20 

act gga gta cct gca gca gac gcc cat ctt gtc ggt gat agt ttg gtg 211 
Thr Gly Val Pro Ala Ala Asp Ala His Leu Val Gly Asp Ser Leu Val 
25 30 35 

cag get gat ctt tgg ggt cac ccc tec cac ggt gtg ctt cga ctg cct 259 
Gin Ala Asp Leu Trp Gly His Pro Ser His Gly Val Leu Arg Leu Pro 
40 45 50 

tgg tat gtg cgc aga etc cac agt ggc gcg atg act aca cat gca cac 307 
Trp Tyr Val Arg Arg Leu His Ser Gly Ala Met Thr Thr His Ala His 
55 60 65 

gtg gag gtt etc aat gat ttg ggt gcc gtg ttg gcg ttg gat gga cac 355 
Val Glu Val Leu Asn Asp Leu Gly Ala Val Leu Ala Leu Asp Gly His 
70 75 80 85 

aat gga ate ggc caa gtt tta get gat cat get cgt aaa gaa gca gtg 403 
Asn Gly lie Gly Gin Val Leu Ala Asp His Ala Arg Lys Glu Ala Val 
90 95 100 

act agg gca atg atg ttc ggc ate ggt gcg gtg teg gtg cgc aac tec 451 
Thr Arg Ala Met Met Phe Gly lie Gly Ala Val Ser Val Arg Asn Ser 
105 110 115 



aat cat ttt gga act gcc atg tac tac acc egg aaa gcg gca gcg caa 



499 
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Asn His Phe Gly Thr Ala Met Tyr Tyr Thr Arg Lys Ala Ala Ala Gin 
120 125 130 

gga tgt gtt tec att etc acc acc aat gca tct ccg gcg atg gcg ccc 547 
Gly Cys Val Ser lie Leu Thr Thr Asn Ala Ser Pro Ala Met Ala Pro 
135 140 145 

tgg ggt ggc aga gaa aaa egg ate ggt acc aac cca tgg tct att gcg 595 
Trp Gly Gly Arg Glu Lys Arg lie Gly Thr Asn Pro Trp Ser lie Ala 
150 155 160 165 

gca cct ttt gga gaa acg get acg gta gtc gat ata gee aat act gcg 643 
Ala Pro Phe Gly Glu Thr Ala Thr Val Val Asp He Ala Asn Thr Ala 
170 175 180 

gtt gcg cgc gga aag ate tac cac gca cga cag aca aac atg ccc att 691 
Val Ala Arg Gly Lys He Tyr His Ala Arg Gin Thr Asn Met Pro He 
185 190 195 

cct gag act tgg gcg ate acg agt gag ggc gca ccc acc acg gat cct 739 
Pro Glu Thr Trp Ala He Thr Ser Glu Gly Ala Pro Thr Thr Asp Pro 
200 205 210 

get gag gca ate aac ggt gtc gtc ctt ccc atg get ggt cac aaa ggt 787 
Ala Glu Ala He Asn Gly Val Val Leu Pro Met Ala Gly His Lys Gly 
215 220 225 

tat gcg att age ttc atg atg gat gtg ctt tct gga gtt etc act ggt 835 
Tyr Ala He Ser Phe Met Met Asp Val Leu Ser Gly Val Leu Thr Gly 
230 235 240 245 

tec cag cac age acc aag gta cat ggt ccg tat gat ccc act ccc cca 883 
Ser Gin His Ser Thr Lys Val His Gly Pro Tyr Asp Pro Thr Pro Pro 
250 255 260 

ggt gga get ggc cac ttg ttc ate gcg ttg gat gtt gca gcg ttt cgc 931 
Gly Gly Ala Gly His Leu Phe He Ala Leu Asp Val Ala Ala Phe Arg 
265 270 275 

gat cca caa gat ttc gat gac gca etc age gat ctg gtt ggg gaa gtt 979 
Asp Pro Gin Asp Phe Asp Asp Ala Leu Ser Asp Leu Val Gly Glu Val 
280 285 290 

aaa tec act ccg aaa gca caa aac acc gag gag att ttc tac ccc ggt 1027 
Lys Ser Thr Pro Lys Ala Gin Asn Thr Glu Glu He Phe Tyr Pro Gly 
295 300 305 

gaa teg gaa gac cgt gcg cat egg aaa aac tct gcg cac ggt att tea 1075 
Glu Ser Glu Asp Arg Ala His Arg Lys Asn Ser Ala His Gly He Ser 
310 315 320 325 

ttg cct gaa aaa acg tgg atg gaa ctg caa gaa ctg gca ate gag aac 1123 
Leu Pro Glu Lys Thr Trp Met Glu Leu Gin Glu Leu Ala lie Glu Asn 
330 335 340 

cat gtt gta act cac cgt tgatctgege gttaaacctg gee 1164 
His Val Val Thr His Arg 
345 



<210> 20 
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<211> 347 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 20 

Met Pro Glu Val Thr Val Asn Ala Gin Gin Leu Thr Val Leu Cys Thr 
15 10 15 

Asp lie Leu Thr Lys Thr Gly Val Pro Ala Ala Asp Ala His Leu Val 
20 25 30 

Gly Asp Ser Leu Val Gin Ala Asp Leu Trp Gly His Pro Ser His Gly 
35 40 45 

Val Leu Arg Leu Pro Trp Tyr Val Arg Arg Leu His Ser Gly Ala Met 
50 55 60 

Thr Thr His Ala His Val Glu Val Leu Asn Asp Leu Gly Ala Val Leu 
65 70 75 80 

Ala Leu Asp Gly His Asn Gly lie Gly Gin Val Leu Ala Asp His Ala 
85 90 95 

Arg Lys Glu Ala Val Thr Arg Ala Met Met Phe Gly lie Gly Ala Val 
100 105 110 

Ser Val Arg Asn Ser Asn His Phe Gly Thr Ala Met Tyr Tyr Thr Arg 
115 120 125 

Lys Ala Ala Ala Gin Gly Cys Val Ser lie Leu Thr Thr Asn Ala Ser 
130 135 140 

Pro Ala Met Ala Pro Trp Gly Gly Arg Glu Lys Arg lie Gly Thr Asn 
145 150 155 160 

Pro Trp Ser lie Ala Ala Pro Phe Gly Glu Thr Ala Thr Val Val Asp 
165 170 175 

lie Ala Asn Thr Ala Val Ala Arg Gly Lys lie Tyr His Ala Arg Gin 
180 185 190 

Thr Asn Met Pro lie Pro Glu Thr Trp Ala lie Thr Ser Glu Gly Ala 
195 200 205 

Pro Thr Thr Asp Pro Ala Glu Ala lie Asn Gly Val Val Leu Pro Met 
210 215 220 

Ala Gly His Lys Gly Tyr Ala lie Ser Phe Met Met Asp Val Leu Ser 
225 230 235 240 

Gly Val Leu Thr Gly Ser Gin His Ser Thr Lys Val His Gly Pro Tyr 
245 250 255 

Asp Pro Thr Pro Pro Gly Gly Ala Gly His Leu Phe lie Ala Leu Asp 
260 265 270 

Val Ala Ala Phe Arg Asp Pro Gin Asp Phe Asp Asp Ala Leu Ser Asp 
275 280 285 

Leu Val Gly Glu Val Lys Ser Thr Pro Lys Ala Gin Asn Thr Glu Glu 
290 295 300 
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Ile Phe Tyr Pro Gly 
305 

Ala His Gly lie Ser 
325 

Leu Ala lie Glu Asn 
340 



Glu Ser Glu Asp Arg 
310 

Leu Pro Glu Lys Thr 
330 

His Val Val Thr His 
345 



Ala His Arg Lys Asn Ser 
315 320 

Trp Met Glu Leu Gin Glu 
335 

Arg 



<210> 21 

<211> 1107 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1084) 
<223> RXA01350 

<400> 21 

B tgcagtatcg tcaagatcac ccaaaactgg tggctgttct cttttaagcg ggatagcatg 60 

01 ggttcttaga ggacccccta caaggattga ggattgttta atg aat tec ccg cag 115 

Q Met Asn Ser Pro Gin 

Hi 15 

j£ aac gtc tec acc aag aag gtc acc gtc acc ggc gca get ggt caa ate 163 

Asn Val Ser Thr Lys Lys Val Thr Val Thr Gly Ala Ala Gly Gin lie 
" 10 15 20 

y tct tat tea ctg ttg tgg cgc ate gec aac ggt gaa gta ttc ggc acc 211 

CP Ser Tyr Ser Leu Leu Trp Arg lie Ala Asn Gly Glu Val Phe Gly Thr 

FU 25 30 35 

r% gac acc cct gta gaa ctg aaa ctt ctg gag ate cct cag get ctt ggc 259 

= Asp Thr Pro Val Glu Leu Lys Leu Leu Glu lie Pro Gin Ala Leu Gly 

" 40 45 50 

ggg gca gag ggt gtg get atg gaa ctt ctg gat tct gee ttc ccc etc 307 
Gly Ala Glu Gly Val Ala Met Glu Leu Leu Asp Ser Ala Phe Pro Leu 
55 60 65 

ctg cga aac ate acc ate acc gcg gat gec aat gag gca ttc gac ggc 355 
Leu Arg Asn lie Thr lie Thr Ala Asp Ala Asn Glu Ala Phe Asp Gly 
70 75 80 85 

get aat gcg gcg ttt ttg gtc ggt gcg aag cct cgc gga aaa ggc gaa 403 
Ala Asn Ala Ala Phe Leu Val Gly Ala Lys Pro Arg Gly Lys Gly Glu 
90 95 100 

gag cgc gca gat ttg ctg get aac aac ggc aag att ttc gga cct caa 451 
Glu Arg Ala Asp Leu Leu Ala Asn Asn Gly Lys lie Phe Gly Pro Gin 
105 110 115 

ggt aaa get ate aat gac aac gee gca gat gac att cgt gtc eta gtt 4 99 
Gly Lys Ala lie Asn Asp Asn Ala Ala Asp Asp lie Arg Val Leu Val 
120 125 130 



gtt gga aac cca gcg aac acc aac gcg ttg att get tea get gcg gec 



547 
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Val Gly Asn Pro Ala Asn Thr Asn Ala Leu lie Ala Ser Ala Ala Ala 
135 140 145 

cca gat gtt cca gca tec cgc ttc aac gca atg atg cgc ctt gat cac 595 

Pro Asp Val Pro Ala Ser Arg Phe Asn Ala Met Met Arg Leu Asp His 

150 155 160 165 

aac cgt gcg ate tec cag ctg gee acc aag ctt ggc cgt gga tct gcg 643 

Asn Arg Ala lie Ser Gin Leu Ala Thr Lys Leu Gly Arg Gly Ser Ala 

170 175 180 

gaa ttt aac aac att gtg gtc tgg gga aat cac tec gca acc cag ttc 691 

Glu Phe Asn Asn lie Val Val Trp Gly Asn His Ser Ala Thr Gin Phe 

185 190 195 

cca gac ate acc tac gca acc gtt ggt gga gaa aag gtc act gac ctg 739 

Pro Asp lie Thr Tyr Ala Thr Val Gly Gly Glu Lys Val Thr Asp Leu 
200 205 210 

gtt gat cac gat tgg tat gtg gag gag ttc att cct cgc gtg get aac 787 

Val Asp His Asp Trp Tyr Val Glu Glu Phe lie Pro Arg Val Ala Asn 
215 220 225 

cgt ggc get gaa ate att gag gtc cgt gga aag tct tct gca get tct 835 

Arg Gly Ala Glu lie lie Glu Val Arg Gly Lys Ser Ser Ala Ala Ser 

230 235 240 245 

gca gca tec tct gcg att gat cac atg cgc gat tgg gta cag ggc acc 883 

Ala Ala Ser Ser Ala lie Asp His Met Arg Asp Trp Val Gin Gly Thr 

250 255 260 

gag gcg tgg tec tct gcg gca att cct tec acc ggt gca tac ggc att 931 

Glu Ala Trp Ser Ser Ala Ala He Pro Ser Thr Gly Ala Tyr Gly He 

265 270 275 

cct gag ggc att ttt gtc ggt ctg cca acc gta tec cgc aac ggt gag 979 

Pro Glu Gly He Phe Val Gly Leu Pro Thr Val Ser Arg Asn Gly Glu 
280 285 290 

tgg gaa ate gtt gaa ggc ctg gag att tec gat ttc cag cgc gec cgc 1027 

Trp Glu He Val Glu Gly Leu Glu He Ser Asp Phe Gin Arg Ala Arg 
295 300 305 

ate gac gcg aat get cag gaa ttg cag gee gag cgc gag gca gtg cgc 1075 

He Asp Ala Asn Ala Gin Glu Leu Gin Ala Glu Arg Glu Ala Val Arg 

310 315 320 325 

gac ttg etc taatctttaa egcatgaett cgc 1107 
Asp Leu Leu 



<210> 22 

<211> 328 

<212> PRT 

<213> Corynebacterium glutamicum 



<400> 22 

Met Asn Ser Pro Gin Asn Val Ser Thr Lys Lys Val Thr Val Thr Gly 
15 10 15 
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Ala Ala Gly Gin lie Ser Tyr Ser Leu Leu Trp Arg lie Ala Asn Gly 
20 25 30 

Glu Val Phe Gly Thr Asp Thr Pro Val Glu Leu Lys Leu Leu Glu lie 
35 40 45 

Pro Gin Ala Leu Gly Gly Ala Glu Gly Val Ala Met Glu Leu Leu Asp 
50 55 60 

Ser Ala Phe Pro Leu Leu Arg Asn lie Thr lie Thr Ala Asp Ala Asn 
65 70 75 80 

Glu Ala Phe Asp Gly Ala Asn Ala Ala Phe Leu Val Gly Ala Lys Pro 
85 90 95 

Arg Gly Lys Gly Glu Glu Arg Ala Asp Leu Leu Ala Asn Asn Gly Lys 
100 105 110 

lie Phe Gly Pro Gin Gly Lys Ala lie Asn Asp Asn Ala Ala Asp Asp 
115 120 125 

lie Arg Val Leu Val Val Gly Asn Pro Ala Asn Thr Asn Ala Leu lie 
130 135 140 

Ala Ser Ala Ala Ala Pro Asp Val Pro Ala Ser Arg Phe Asn Ala Met 
145 150 155 160 

Met Arg Leu Asp His Asn Arg Ala lie Ser Gin Leu Ala Thr Lys Leu 
165 170 175 

Gly Arg Gly Ser Ala Glu Phe Asn Asn lie Val Val Trp Gly Asn His 
180 185 190 

Ser Ala Thr Gin Phe Pro Asp lie Thr Tyr Ala Thr Val Gly Gly Glu 
195 200 205 

Lys Val Thr Asp Leu Val Asp His Asp Trp Tyr Val Glu Glu Phe lie 
210 215 220 

Pro Arg Val Ala Asn Arg Gly Ala Glu lie lie Glu Val Arg Gly Lys 
225 230 235 240 

Ser Ser Ala Ala Ser Ala Ala Ser Ser Ala lie Asp His Met Arg Asp 
245 250 255 

Trp Val Gin Gly Thr Glu Ala Trp Ser Ser Ala Ala lie Pro Ser Thr 
260 265 270 

Gly Ala Tyr Gly He Pro Glu Gly He Phe Val Gly Leu Pro Thr Val 
275 280 285 

Ser Arg Asn Gly Glu Trp Glu He Val Glu Gly Leu Glu He Ser Asp 
290 295 300 

Phe Gin Arg Ala Arg lie Asp Ala Asn Ala Gin Glu Leu Gin Ala Glu 
305 310 315 320 



Arg Glu Ala Val Arg Asp Leu Leu 
325 
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<210> 23 
<211> 1092 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1069) 
<223> RXA02149 

<400> 23 

ttgcagagtg aaccacgatg atggttggac agctgttgat agctaatctt tgaaagatta 60 

aattcaccta aatcctgtgt agaacgcgag gggcactctt atg cca caa aaa ccg 115 

Met Pro Gin Lys Pro 

1 5 

gcc agt ttc gcg gtg ggc ttt gac ate ggc ggc acc aac atg cga gec 163 

Ala Ser Phe Ala Val Gly Phe Asp lie Gly Gly Thr Asn Met Arg Ala 

10 15 20 

ggg ctt gtc gac gaa tec ggg cgc ate gtg acc agt ttg teg gcg ccg 211 
Gly Leu Val Asp Glu Ser Gly Arg lie Val Thr Ser Leu Ser Ala Pro 
25 30 35 

teg ccg cgc acg acg cag gca atg gaa cag ggg att ttt gat eta gtc 259 
Ser Pro Arg Thr Thr Gin Ala Met Glu Gin Gly lie Phe Asp Leu Val 
40 45 50 

gaa cag etc aag gcc gaa tac ccg gtt ggt get gtg gga ctt gcc gtc 307 
Glu Gin Leu Lys Ala Glu Tyr Pro Val Gly Ala Val Gly Leu Ala Val 
55 60 65 

gcg gga ttt ttg gat cct gag tgc gag gtt gtt cga ttt gcc ccg cac 355 
Ala Gly Phe Leu Asp Pro Glu Cys Glu Val Val Arg Phe Ala Pro His 
70 75 80 85 

ctt cct tgg cgc gat gag cca gtg cgt gaa aag ttg gaa aac ctt ttg 403 
Leu Pro Trp Arg Asp Glu Pro Val Arg Glu Lys Leu Glu Asn Leu Leu 
90 95 100 

ggc ctg cct gtt cgt ttg gaa cat gat gcc aac tea gca gcg tgg ggt 451 
Gly Leu Pro Val Arg Leu Glu His Asp Ala Asn Ser Ala Ala Trp Gly 
105 110 115 

gag cat cgt ttt ggt gca get caa ggc get gac aac tgg gtt ttg ttg 499 
Glu His Arg Phe Gly Ala Ala Gin Gly Ala Asp Asn Trp Val Leu Leu 
120 125 130 

gca etc ggc act gga att ggt gca gcg ctg att gaa aaa ggc gaa att 547 
Ala Leu Gly Thr Gly lie Gly Ala Ala Leu lie Glu Lys Gly Glu lie 
135 140 145 

tac cgt ggt gca tat ggc acg gca cca gaa ttt ggt cat ttg cgt gtt 595 
Tyr Arg Gly Ala Tyr Gly Thr Ala Pro Glu Phe Gly His Leu Arg Val 
150 155 160 165 

gtt cgt ggc gga cgc gca tgt gcg tgt ggc aaa gaa ggc tgc ctg gag 643 
Val Arg Gly Gly Arg Ala Cys Ala Cys Gly Lys Glu Gly Cys Leu Glu 
170 175 180 
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cgt tac tgt tec ggt act gec ttg gtt tac act gcg cgt gaa ttg get 691 
Arg Tyr Cys Ser Gly Thr Ala Leu Val Tyr Thr Ala Arg Glu Leu Ala 
185 190 195 

teg cat ggc tea ttc cgc aac age ggg ctg ttt gac aag ate aaa gee 739 
Ser His Gly Ser Phe Arg Asn Ser Gly Leu Phe Asp Lys lie Lys Ala 
200 205 210 

gat ccg aat tec ate aat gga aaa acg ate act gcg gca gcg cgc caa 787 
Asp Pro Asn Ser lie Asn Gly Lys Thr lie Thr Ala Ala Ala Arg Gin 
215 220 225 

gaa gac cca ctt get etc gec gtt ctg gaa gat ttc age gag tgg ctg 835 
Glu Asp Pro Leu Ala Leu Ala Val Leu Glu Asp Phe Ser Glu Trp Leu 
230 235 240 245 

ggc gaa act ttg gcg ate att get gat gtc ctt gac cca ggc atg ate 883 
Gly Glu Thr Leu Ala lie lie Ala Asp Val Leu Asp Pro Gly Met lie 
250 255 260 

ate att ggt ggc gga ctg tec aat get gee gac ctt tat ttg gat cgc 931 
lie lie Gly Gly Gly Leu Ser Asn Ala Ala Asp Leu Tyr Leu Asp Arg 
265 270 275 

teg gtc aac cac tat tec ace cgc ate gtc ggc gca gga tat cgc cct 979 
Ser Val Asn His Tyr Ser Thr Arg lie Val Gly Ala Gly Tyr Arg Pro 
280 285 290 

ttg gca cgc gtt gee aca get cag ttg ggt gcg gat get ggc atg ate 1027 
Leu Ala Arg Val Ala Thr Ala Gin Leu Gly Ala Asp Ala Gly Met lie 
295 300 305 

ggt gtc get gat eta get cga cgc tct gta gtg gaa gee aac 1069 

Gly Val Ala Asp Leu Ala Arg Arg Ser Val Val Glu Ala Asn 
310 315 320 

taggtgtttt tcggtgggct gcg 1092 



<210> 24 
<211> 323 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 24 

Met Pro Gin Lys Pro Ala Ser Phe Ala Val Gly Phe Asp lie Gly Gly 
15 10 15 

Thr Asn Met Arg Ala Gly Leu Val Asp Glu Ser Gly Arg lie Val Thr 
20 25 30 

Ser Leu Ser Ala Pro Ser Pro Arg Thr Thr Gin Ala Met Glu Gin Gly 
35 40 45 

lie Phe Asp Leu Val Glu Gin Leu Lys Ala Glu Tyr Pro Val Gly Ala 
50 55 60 

Val Gly Leu Ala Val Ala Gly Phe Leu Asp Pro Glu Cys Glu Val Val 
65 70 75 80 



Arg Phe Ala Pro His Leu Pro Trp Arg Asp Glu Pro Val Arg Glu Lys 
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85 90 95 

Leu Glu Asn Leu Leu Gly Leu Pro Val Arg Leu Glu His Asp Ala Asn 
100 105 110 

Ser Ala Ala Trp Gly Glu His Arg Phe Gly Ala Ala Gin Gly Ala Asp 
115 120 125 

Asn Trp Val Leu Leu Ala Leu Gly Thr Gly lie Gly Ala Ala Leu lie 
130 135 140 

Glu Lys Gly Glu lie Tyr Arg Gly Ala Tyr Gly Thr Ala Pro Glu Phe 
145 150 155 160 

Gly His Leu Arg Val Val Arg Gly Gly Arg Ala Cys Ala Cys Gly Lys 
165 170 175 

Glu Gly Cys Leu Glu Arg Tyr Cys Ser Gly Thr Ala Leu Val Tyr Thr 
180 185 190 

Ala Arg Glu Leu Ala Ser His Gly Ser Phe Arg Asn Ser Gly Leu Phe 
195 200 205 

Asp Lys lie Lys Ala Asp Pro Asn Ser lie Asn Gly Lys Thr lie Thr 
210 215 220 

Ala Ala Ala Arg Gin Glu Asp Pro Leu Ala Leu Ala Val Leu Glu Asp 
225 230 235 240 

Phe Ser Glu Trp Leu Gly Glu Thr Leu Ala lie lie Ala Asp Val Leu 
245 250 255 

Asp Pro Gly Met lie lie lie Gly Gly Gly Leu Ser Asn Ala Ala Asp 
260 265 270 

Leu Tyr Leu Asp Arg Ser Val Asn His Tyr Ser Thr Arg lie Val Gly 
275 280 285 

Ala Gly Tyr Arg Pro Leu Ala Arg Val Ala Thr Ala Gin Leu Gly Ala 
290 295 300 

Asp Ala Gly Met lie Gly Val Ala Asp Leu Ala Arg Arg Ser Val Val 
305 310 315 320 

Glu Ala Asn 



<210> 25 
<211> 1785 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1762) 
<223> RXA01814 



<400> 25 

tgttaagcca ccctactccg tgaattttgc cgtatctcgt gcgcacaatt gcttttgagg 
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ggaagatgaa gagaaagtat tggtgtttta aggagcaaac atg gca cat gaa cgc 115 

Met Ala His Glu Arg 
1 5 

gcc ggg caa etc gec caa cca gaa gat etc ate gat gtt gcg gaa ctg 163 
Ala Gly Gin Leu Ala Gin Pro Glu Asp Leu lie Asp Val Ala Glu Leu 
10 15 20 

gtc acc gca tat ttc acc cgc aag ccg gac gtg aac aac cct gat cag 211 
Val Thr Ala Tyr Phe Thr Arg Lys Pro Asp Val Asn Asn Pro Asp Gin 
25 30 35 

cag gtc get ttc ggc acc tec gga cac cgt ggc ttc gcg ctg gac age 259 
Gin Val Ala Phe Gly Thr Ser Gly His Arg Gly Phe Ala Leu Asp Ser 
40 45 50 

get ttc aac gag gac cac ate ctg gca acc acc cag gcg ate gtc gac 307 
Ala Phe Asn Glu Asp His lie Leu Ala Thr Thr Gin Ala He Val Asp 
55 60 65 

tac cgc aac cag cag cca aaa aac tgg gtc ggc ccg ctg ttt ate ggc 355 
Tyr Arg Asn Gin Gin Pro Lys Asn Trp Val Gly Pro Leu Phe He Gly 
70 75 80 85 

cgc gat acg cac gcg ctg tec gaa cca gcg atg ate age gcg ctt gag 403 
Arg Asp Thr His Ala Leu Ser Glu Pro Ala Met He Ser Ala Leu Glu 
90 95 100 

gtc etc att gcc aac gac gtc gaa gtg ctt gtc gac gcc gac ggc cgc 451 
Val Leu He Ala Asn Asp Val Glu Val Leu Val Asp Ala Asp Gly Arg 
105 110 115 

tac acc ccg acg ccc gca gtg tec cac gcg ate eta cga cac aac gat 499 
Tyr Thr Pro Thr Pro Ala Val Ser His Ala He Leu Arg His Asn Asp 
120 125 130 

ggc ate ate ctt ggc acc gca gga ccc tec cgc ccc tac gcc gac ggc 547 
Gly He He Leu Gly Thr Ala Gly Pro Ser Arg Pro Tyr Ala Asp Gly 
135 140 145 

ate gtg ate acc cca tec cac aac cct cct cgt gat ggc gga ttc aaa 595 
He Val He Thr Pro Ser His Asn Pro Pro Arg Asp Gly Gly Phe Lys 
150 155 160 165 

tac aac cca gcc aac ggt ggc cct gca gat acc gac gcc acc gac tgg 643 
Tyr Asn Pro Ala Asn Gly Gly Pro Ala Asp Thr Asp Ala Thr Asp Trp 
170 175 180 

ate gcc aac cgc gcc aac gat att ctg cgc ggc gac ctt gca gac gtg 691 
He Ala Asn Arg Ala Asn Asp lie Leu Arg Gly Asp Leu Ala Asp Val 
185 190 195 

aag cga gtt cca gtt tec ggt gtc etc gac gag cgc acc act gcc tac 739 
Lys Arg Val Pro Val Ser Gly Val Leu Asp Glu Arg Thr Thr Ala Tyr 
200 205 210 

gac ttc aag ggc att tac ate get gac ctg cca aac gtg gtc aac ate 787 
Asp Phe Lys Gly He Tyr He Ala Asp Leu Pro Asn Val Val Asn He 
215 220 225 

gat gcc ate cgc gaa get ggt gtt cga ate ggc gca gac cca atg ggt 835 
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Asp Ala lie Arg Glu Ala Gly Val Arg lie Gly Ala Asp Pro Met Gly 
230 235 240 245 

ggc gca tec gtg gat tac tgg ggt gec ate gca gaa acc cat ggc etc 883 
Gly Ala Ser Val Asp Tyr Trp Gly Ala lie Ala Glu Thr His Gly Leu 
250 255 260 

aac etc acc gtg gtc aac cca cac gtt gat tec acc ttc cgc ttc atg 931 
Asn Leu Thr Val Val Asn Pro His Val Asp Ser Thr Phe Arg Phe Met 
265 270 275 

aca ttg gac acc gac ggc aag ate cgc atg gac tgc tec age cca cac 979 
Thr Leu Asp Thr Asp Gly Lys lie Arg Met Asp Cys Ser Ser Pro His 
280 285 290 

gca atg gca teg ctg att gac aac cga" gac aag ttc gat gtg gca acc 1027 
Ala Met Ala Ser Leu lie Asp Asn Arg Asp Lys Phe Asp Val Ala Thr 
295 300 305 

ggc aac gac gee gac gee gac cgc cac ggc ate gtc acc cca gac get 1075 
Gly Asn Asp Ala Asp Ala Asp Arg His Gly lie Val Thr Pro Asp Ala 
310 315 320 325 

ggc ttg atg aac ccc aac cac tac etc gca gta gca att gag tac etc 1123 
Gly Leu Met Asn Pro Asn His Tyr Leu Ala Val Ala lie Glu Tyr Leu 
330 335 340 

ttt get cac cgc cca ggt tgg tec gca gat acc gca gtg ggc aaa acc 1171 
Phe Ala His Arg Pro Gly Trp Ser Ala Asp Thr Ala Val Gly Lys Thr 
345 350 355 

ctg gtc age tec tec atg ate gac cgc gtt gtg gcg cag ctt ggc cgc 1219 
Leu Val Ser Ser Ser Met lie Asp Arg Val Val Ala Gin Leu Gly Arg 
360 365 370 

acc etc gtt gag gtt cca gtc gga ttc aag tgg ttt gtc cca ggt ttg 1267 
Thr Leu Val Glu Val Pro Val Gly Phe Lys Trp Phe Val Pro Gly Leu 
375 380 385 

ate tec ggc gaa ate gga ttc ggt ggt gaa gaa tec gca ggt gca tec 1315 
lie Ser Gly Glu lie Gly Phe Gly Gly Glu Glu Ser Ala Gly Ala Ser 
390 395 400 405 

ttc etc cgc atg gac ggc acc acc tgg tec acc gac aag gac ggc etc 1363 
Phe Leu Arg Met Asp Gly Thr Thr Trp Ser Thr Asp Lys Asp Gly Leu 
410 415 420 

ate ctt gac etc ctg gca get gag ate att gca gta acc ggc aag acc 1411 
lie Leu Asp Leu Leu Ala Ala Glu lie lie Ala Val Thr Gly Lys Thr 
425 430 435 

cca tea cag cgc tac gca gaa etc gee gaa gaa ttc ggt gca cct gee 1459 
Pro Ser Gin Arg Tyr Ala Glu Leu Ala Glu Glu Phe Gly Ala Pro Ala 
440 445 450 

tac gee cgc acc gat gca gaa gee aac cga gaa caa aag gee ate ctg 1507 
Tyr Ala Arg Thr Asp Ala Glu Ala Asn Arg Glu Gin Lys Ala lie Leu 
455 460 465 

aag gca ctg tec cca gaa cag gtc acc gee acc gaa eta gee ggc gaa 1555 
Lys Ala Leu Ser Pro Glu Gin Val Thr Ala Thr Glu Leu Ala Gly Glu 
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470 475 480 485 

gca ate acc get aag etc ace gaa get ccc ggc aat ggc gca gee ate 1603 
Ala lie Thr Ala Lys Leu Thr Glu Ala Pro Gly Asn Gly Ala Ala lie 
490 495 500 

gga gga eta aaa gtg acc acc gaa aac gec tgg ttc gca gca cgc cca 1651 
Gly Gly Leu Lys Val Thr Thr Glu Asn Ala Trp Phe Ala Ala Arg Pro 
505 510 515 

tec ggc acc gaa gac aag tac aag ate tac gca gaa tec ttc aag ggc 1699 
Ser Gly Thr Glu Asp Lys Tyr Lys lie Tyr Ala Glu Ser Phe Lys Gly 
520 525 530 

gaa gag cac etc gee cag gtt cag aag gaa gee caa gcg ttg gtc age 1747 
Glu Glu His Leu Ala Gin Val Gin Lys Glu Ala Gin Ala Leu Val Ser 
535 540 545 

gaa gta etc gga cag taaaactgcg gaettgetga caa 1785 

Glu Val Leu Gly Gin 

550 



<210> 26 
<211> 554 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 26 

Met Ala His Glu Arg Ala Gly Gin Leu Ala Gin Pro Glu Asp Leu lie 
15 10 15 

Asp Val Ala Glu Leu Val Thr Ala Tyr Phe Thr Arg Lys Pro Asp Val 
20 25 30 



yi Asn Asn Pro Asp Gin Gin Val Ala Phe Gly Thr Ser Gly His Arg Gly 

Q 35 4 0 4 5 

Phe Ala Leu Asp Ser Ala Phe Asn Glu Asp His lie Leu Ala Thr Thr 

50 55 60 

Gin Ala lie Val Asp Tyr Arg Asn Gin Gin Pro Lys Asn Trp Val Gly 

65 70 75 80 

Pro Leu Phe lie Gly Arg Asp Thr His Ala Leu Ser Glu Pro Ala Met 
85 90 95 

lie Ser Ala Leu Glu Val Leu lie Ala Asn Asp Val Glu Val Leu Val 

100 105 110 

Asp Ala Asp Gly Arg Tyr Thr Pro Thr Pro Ala Val Ser His Ala lie 

115 120 125 

Leu Arg His Asn Asp Gly lie lie Leu Gly Thr Ala Gly Pro Ser Arg 

130 135 140 

Pro Tyr Ala Asp Gly lie Val lie Thr Pro Ser His Asn Pro Pro Arg 

145 150 155 160 



Asp Gly Gly Phe Lys Tyr Asn Pro Ala Asn Gly Gly Pro Ala Asp Thr 
165 170 175 
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Asp Ala Thr Asp Trp lie Ala Asn Arg Ala Asn Asp lie Leu Arg Gly 
180 185 190 

Asp Leu Ala Asp Val Lys Arg Val Pro Val Ser Gly Val Leu Asp Glu 
195 200 205 

Arg Thr Thr Ala Tyr Asp Phe Lys Gly lie Tyr lie Ala Asp Leu Pro 
210 215 220 

Asn Val Val Asn He Asp Ala He Arg Glu Ala Gly Val Arg He Gly 
225 230 235 240 

Ala Asp Pro Met Gly Gly Ala Ser Val Asp Tyr Trp Gly Ala He Ala 
245 250 255 

Glu Thr His Gly Leu Asn Leu Thr Val Val Asn Pro His Val Asp Ser 
260 265 270 

Thr Phe Arg Phe Met Thr Leu Asp Thr Asp Gly Lys He Arg Met Asp 
275 280 285 

Cys Ser Ser Pro His Ala Met Ala Ser Leu He Asp Asn Arg Asp Lys 
290 295 300 

Phe Asp Val Ala Thr Gly Asn Asp Ala Asp Ala Asp Arg His Gly He 
305 310 315 320 

Val Thr Pro Asp Ala Gly Leu Met Asn Pro Asn His Tyr Leu Ala Val 
325 330 335 

Ala He Glu Tyr Leu Phe Ala His Arg Pro Gly Trp Ser Ala Asp Thr 
340 345 350 

Ala Val Gly Lys Thr Leu Val Ser Ser Ser Met He Asp Arg Val Val 
355 360 365 

Ala Gin Leu Gly Arg Thr Leu Val Glu Val Pro Val Gly Phe Lys Trp 
370 375 380 

Phe Val Pro Gly Leu He Ser Gly Glu He Gly Phe Gly Gly Glu Glu 
385 390 395 400 

Ser Ala Gly Ala Ser Phe Leu Arg Met Asp Gly Thr Thr Trp Ser Thr 
405 410 415 

Asp Lys Asp Gly Leu He Leu Asp Leu Leu Ala Ala Glu He lie Ala 
420 425 430 

Val Thr Gly Lys Thr Pro Ser Gin Arg Tyr Ala Glu Leu Ala Glu Glu 
435 440 445 

Phe Gly Ala Pro Ala Tyr Ala Arg Thr Asp Ala Glu Ala Asn Arg Glu 
450 455 460 

Gin Lys Ala He Leu Lys Ala Leu Ser Pro Glu Gin Val Thr Ala Thr 
465 470 475 480 

Glu Leu Ala Gly Glu Ala He Thr Ala Lys Leu Thr Glu Ala Pro Gly 
485 490 495 
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Asn Gly Ala Ala 
500 

Phe Ala Ala Arg 
515 

Glu Ser Phe Lys 
530 

Gin Ala Leu Val 
545 



lie Gly Gly Leu 



Pro Ser Gly Thr 
520 

Gly Glu Glu His 
535 

Ser Glu Val Leu 
550 



Lys Val Thr Thr 
505 

Glu Asp Lys Tyr 

Leu Ala Gin Val 
540 

Gly Gin 



Glu Asn Ala Trp 
510 

Lys lie Tyr Ala 
525 

Gin Lys Glu Ala 



<210> 27 
<211> 680 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (657) 
<223> RXN02803 

<400> 27 

gtc tct gga gag atg etc gcg gca gca ctt tea gca ggc atg gee age 48 
Val Ser Gly Glu Met Leu Ala Ala Ala Leu Ser Ala Gly Met Ala Ser 
15 10 15 

cag ggt gtt gat gtc att cgt gtt ggt gtc ate cca ace cca get gtt 96 
Gin Gly Val Asp Val lie Arg Val Gly Val lie Pro Thr Pro Ala Val 
20 25 30 

gca ttc etc acc gat gat tat ggc get gac atg ggc gtg atg att tct 144 
Ala Phe Leu Thr Asp Asp Tyr Gly Ala Asp Met Gly Val Met lie Ser . 
35 40 45 

gca tec cac aac cca atg ccg gac aac gga ate aag ttc ttt tct gca 192 
Ala Ser His Asn Pro Met Pro Asp Asn Gly lie Lys Phe Phe Ser Ala 
50 55 60 

ggt gga cac aag ctt cca gac cat gtg gaa gac gag att gag cgt gtt 240 
Gly Gly His Lys Leu Pro Asp His Val Glu Asp Glu lie Glu Arg Val 
65 70 75 80 

atg gac age ttg cca gca gaa ggc cca aca ggg cat gga gtt ggc cgt 288 
Met Asp Ser Leu Pro Ala Glu Gly Pro Thr Gly His Gly Val Gly Arg 
85 90 95 

gtc ate gaa gaa gca acc gat gca cag gac cgt tac eta gag cac ctg 336 
Val lie Glu Glu Ala Thr Asp Ala Gin Asp Arg Tyr Leu Glu His Leu 
100 105 110 

aag gaa get gtt cct acg tea ctt gaa ggc ate aag att gtt gtg gat 384 
Lys Glu Ala Val Pro Thr Ser Leu Glu Gly lie Lys lie Val Val Asp 
115 120 125 

gca gee aat ggt gcg gca agt gtt gta get cca acg get tat gag get 432 
Ala Ala Asn Gly Ala Ala Ser Val Val Ala Pro Thr Ala Tyr Glu Ala 
130 135 140 



gcg ggt gca act gta att get att cat aac aag cca gac tea tac aac 



480 
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Ala Gly Ala Thr Val lie Ala lie His Asn Lys Pro Asp Ser Tyr Asn 
145 150 155 160 

ate aac atg gac tgc ggt tec ace cac att gat cag gcg cag ccg cca 528 
lie Asn Met Asp Cys Gly Ser Thr His lie Asp Gin Ala Gin Pro Pro 
165 170 175 

gtc ttg aag cac ggt get gac ctt gga etc gcg cat gac ggt gat get 57 6 
Val Leu Lys His Gly Ala Asp Leu Gly Leu Ala His Asp Gly Asp Ala 
180 185 190 

gac cgt tgt ttg get gtg aac aag gat gee aac ctt gtt gat ggt gac 624 
Asp Arg Cys Leu Ala Val Asn Lys Asp Ala Asn Leu Val Asp Gly Asp 
195 200 205 

caa ate atg gcg ctg tta gee att gcg atg aaa taaaacggcg agetgegcaa 677 
Gin lie Met Ala Leu Leu Ala lie Ala Met Lys 
210 215 

gaa 680 



<210> 28 
<211> 219 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 28 

Val Ser Gly Glu Met Leu Ala Ala Ala Leu Ser Ala Gly Met Ala Ser 
15 10 15 

Gin Gly Val Asp Val lie Arg Val Gly Val lie Pro Thr Pro Ala Val 
20 25 30 

Ala Phe Leu Thr Asp Asp Tyr Gly Ala Asp Met Gly Val Met lie Ser 
35 40 45 

Ala Ser His Asn Pro Met Pro Asp Asn Gly lie Lys Phe Phe Ser Ala 
50 55 60 

Gly Gly His Lys Leu Pro Asp His Val Glu Asp Glu lie Glu Arg Val 
65 70 75 80 

Met Asp Ser Leu Pro Ala Glu Gly Pro Thr Gly His Gly Val Gly Arg 
85 90 95 

Val lie Glu Glu Ala Thr Asp Ala Gin Asp Arg Tyr Leu Glu His Leu 
100 105 110 

Lys Glu Ala Val Pro Thr Ser Leu Glu Gly lie Lys lie Val Val Asp 
115 120 125 

Ala Ala Asn Gly Ala Ala Ser Val Val Ala Pro Thr Ala Tyr Glu Ala 
130 135 140 

Ala Gly Ala Thr Val lie Ala lie His Asn Lys Pro Asp Ser Tyr Asn 
145 150 155 160 



lie Asn Met Asp Cys Gly Ser Thr His lie Asp Gin Ala Gin Pro Pro 
165 170 175 
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Val Leu Lys His Gly Ala Asp Leu Gly Leu Ala His Asp Gly Asp Ala 
180 185 190 

Asp Arg Cys Leu Ala Val Asn Lys Asp Ala Asn Leu Val Asp Gly Asp 
195 200 205 



Gin lie Met Ala Leu Leu Ala lie Ala Met Lys 
210 215 



<210> 29 
<211> 399 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (399) 
<223> FRXA02803 

<400> 29 

tct gga gag atg etc gcg gca gca ctt tea gca ggc atg gee age cag 48 
Ser Gly Glu Met Leu Ala Ala Ala Leu Ser Ala Gly Met Ala Ser Gin 
15 10 15 

ggt gtt gat gtc att cgt gtt ggt gtc ate cca acc cca get gtt gca 96 
Gly Val Asp Val lie Arg Val Gly Val lie Pro Thr Pro Ala Val Ala 
20 25 30 

ttc etc acc gat gat tat ggc get gac atg ggc gtg atg att tct gca 144 
Phe Leu Thr Asp Asp Tyr Gly Ala Asp Met Gly Val Met He Ser Ala 
35 40 45 

tec cac aac cca atg ccg gac aac gga ate aag ttc ttt tct gca ggt 192 
Ser His Asn Pro Met Pro Asp Asn Gly He Lys Phe Phe Ser Ala Gly 
50 55 60 

gga cac aag ctt cca gac cat gtg gaa gac gag att gag cgt gtt atg 240 
Gly His Lys Leu Pro Asp His Val Glu Asp Glu He Glu Arg Val Met 
65 70 75 80 

gac age ttg cca gca gaa ggc cca aca ggg cat gga gtt ggc cgt gtc 288 
Asp Ser Leu Pro Ala Glu Gly Pro Thr Gly His Gly Val Gly Arg Val 
85 90 95 

ate gaa gaa gca acc gat gca cag gac cgc tac eta gag cac ctg aag 336 
He Glu Glu Ala Thr Asp Ala Gin Asp Arg Tyr Leu Glu His Leu Lys 
100 105 110 

gaa get gtt cct acg tea ctt gaa ggc ate aag att gtt gtg gat gca 384 
Glu Ala Val Pro Thr Ser Leu Glu Gly He Lys lie Val Val Asp Ala 
115 120 125 

gee aat ggt gcg gca 399 
Ala Asn Gly Ala Ala 
130 



<210> 30 
<211> 133 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 30 

Ser Gly Glu Met Leu Ala Ala Ala Leu Ser Ala Gly Met Ala Ser Gin 
15 10 15 

Gly Val Asp Val He Arg Val Gly Val He Pro Thr Pro Ala Val Ala 
20 25 30 

Phe Leu Thr Asp Asp Tyr Gly Ala Asp Met Gly Val Met He Ser Ala 
35 40 45 

Ser His Asn Pro Met Pro Asp Asn Gly He Lys Phe Phe Ser Ala Gly 
50 55 60 

Gly His Lys Leu Pro Asp His Val Glu Asp Glu He Glu Arg Val Met 
65 70 75 80 

Asp Ser Leu Pro Ala Glu Gly Pro Thr Gly His Gly Val Gly Arg Val 
85 90 95 

lie Glu Glu Ala Thr Asp Ala Gin Asp Arg Tyr Leu Glu His Leu Lys 
100 105 110 

Glu Ala Val Pro Thr Ser Leu Glu Gly He Lys He Val Val Asp Ala 
115 120 125 

Ala Asn Gly Ala Ala 
130 



<210> 31 
<211> 1713 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1690) 
<223> RXN03076 

<400> 31 

aatacctttc tgttttgtcc gcaggcgtat caggaaaacc tgcagcgcgg tagagtcgag 60 

tctaatagtg atcccacgaa aacaaaggat cggggtgttc atg gac gag tct cgt 115 

Met Asp Glu Ser Arg 
1 5 

cag ctt agt ttc ggc aca gca ggg ttg cgt gca cca gtt ggc ccg gcg 163 
Gin Leu Ser Phe Gly Thr Ala Gly Leu Arg Ala Pro Val Gly Pro Ala 
10 15 20 

cgc cat cag atg aat gtt ttg cag gta acc aga act aca gca ggt gtt 211 
Arg His Gin Met Asn Val Leu Gin Val Thr Arg Thr Thr Ala Gly Val 

25 30 35 

get agt tgg ttg gca gaa cgt gcg gca eta aat cca gtg ccg cat ttg 259 
Ala Ser Trp Leu Ala Glu Arg Ala Ala Leu Asn Pro Val Pro His Leu 
40 45 50 



gtt cct gag gat gaa aca gga ate ggc agg gcg ttg tat ccc caa gat 



307 
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Val Pro Glu Asp Glu Thr Gly lie Gly Arg Ala Leu Tyr Pro Gin Asp 
55 60 65 

ggt ccg ttg egg gtc gtt gtg ggg tat gac get cgc tat ggt teg cat 355 

Gly Pro Leu Arg Val Val Val Gly Tyr Asp Ala Arg Tyr Gly Ser His 

70 75 80 85 

act ttt get gca acc act gcg gag gtg ttc gcg ggt get ggt ttt gag 403 

Thr Phe Ala Ala Thr Thr Ala Glu Val Phe Ala Gly Ala Gly Phe Glu 

90 95 100 

gtg acg ttg etc ccc acg cct age cct acg ccg ttg att ccg tgg ttg 451 

Val Thr Leu Leu Pro Thr Pro Ser Pro Thr Pro Leu lie Pro Trp Leu 

105 110 115 

gtg aac aag cat ggg ttg gat gcg ggc gtt cag ate acg get teg cat 499 

Val Asn Lys His Gly Leu Asp Ala Gly Val Gin lie Thr Ala Ser His 
120 125 130 

aat ggt gcg gcg gac aat ggc tac aag gtg ttt ttg tct aat ggt cgc 547 

Asn Gly Ala Ala Asp Asn Gly Tyr Lys Val Phe Leu Ser Asn Gly Arg 

135 140 145 

cag ctt tat tct gaa ctg gag cct gag ctt gag gcg cat ate aat get 595 

Gin Leu Tyr Ser Glu Leu Glu Pro Glu Leu Glu Ala His lie Asn Ala 

150 155 160 165 

gtg gaa gat ccg att egg gtt cct egg gtg acg gtg cgc ccc act get 64 3 

Val Glu Asp Pro lie Arg Val Pro Arg Val Thr Val Arg Pro Thr Ala 

170 175 180 

gat cag ctg cgt cga tat gtt gat gag atg gtg teg ttg gtg act cct 691 

Asp Gin Leu Arg Arg Tyr Val Asp Glu Met Val Ser Leu Val Thr Pro 

185 190 195 

gat cag get gat ttg ttg egg gtg aat tct gag egg ggc aat ctt cgc 739 

Asp Gin Ala Asp Leu Leu Arg Val Asn Ser Glu Arg Gly Asn Leu Arg 
200 205 210 

gtg gtg tat acc get ctg cat ggt gtg ggt ggc cgc gcg atg gee aat 787 

Val Val Tyr Thr Ala Leu His Gly Val Gly Gly Arg Ala Met Ala Asn 

215 220 225 

get ttc caa ttt get ggt ttt ccc cat act cat ggc gtg aag get cag 835 

Ala Phe Gin Phe Ala Gly Phe Pro His Thr His Gly Val Lys Ala Gin 

230 235 240 245 

cag tat cct gat ccc acc ttc ccc act gtg gcg ttc ccc aat ccg gaa 883 

Gin Tyr Pro Asp Pro Thr Phe Pro Thr Val Ala Phe Pro Asn Pro Glu 

250 255 260 

gag cct tct gcg att gag ttg ttg ttg gaa cgc gca aag gaa aag aac 931 

Glu Pro Ser Ala lie Glu Leu Leu Leu Glu Arg Ala Lys Glu Lys Asn 

265 270 275 

get gac att ttg ttt gcg ctt gat cct gat gee gat cgt tgt get gtg 979 

Ala Asp lie Leu Phe Ala Leu Asp Pro Asp Ala Asp Arg Cys Ala Val 
280 285 290 

ggt att cgt acc get gat ggc ggc cac cga atg etc tct ggc gat gag 1027 

Gly lie Arg Thr Ala Asp Gly Gly His Arg Met Leu Ser Gly Asp Glu 
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295 300 305 

gtg ggc aca ctt ttg get act cgt ttg gtt ccg gag tat tec ggt gaa 1075 
Val Gly Thr Leu Leu Ala Thr Arg Leu Val Pro Glu Tyr Ser Gly Glu 
310 315 320 325 

ggc cca cgt ccc gtg gtt gec acc acg gtg gtg tct teg cag ctt ctg 1123 
Gly Pro Arg Pro Val Val Ala Thr Thr Val Val Ser Ser Gin Leu Leu 
330 335 340 

ggt ate ate gee gag gat aaa ggg tgg gat tat tec gag aca ctg acg 1171 
Gly lie lie Ala Glu Asp Lys Gly Trp Asp Tyr Ser Glu Thr Leu Thr 
345 350 355 

gga ttc aaa aat ctg teg agg get gee gat ggt etc gac gga ccg ctt 1219 
Gly Phe Lys Asn Leu Ser Arg Ala Ala Asp Gly Leu Asp Gly Pro Leu 
360 365 370 

get ttc get tat gag gaa get gtg ggc acc tgc ccg gtt cca gat gtc 1267 
Ala Phe Ala Tyr Glu Glu Ala Val Gly Thr Cys Pro Val Pro Asp Val 
375 380 385 

gtg ccg gat aag gac ggc ate tct aca gcg ttg ttc atg gcg teg tgg 1315 
Val Pro Asp Lys Asp Gly lie Ser Thr Ala Leu Phe Met Ala Ser Trp 
390 395 400 405 

get gee gaa ctg aag get cag ggc gca age ctg cag caa aaa etc aat 1363 
Ala Ala Glu Leu Lys Ala Gin Gly Ala Ser Leu Gin Gin Lys Leu Asn 
410 415 420 

gag ttg tat cgc cga tat ggg tat ttt gcg tec teg caa att get gtg 1411 
Glu Leu Tyr Arg Arg Tyr Gly Tyr Phe Ala Ser Ser Gin lie Ala Val 
425 430 435 

cgc acg age agt cca cgc gag tta gtt gat cac tgg att gcg cat cct 1459 
Arg Thr Ser Ser Pro Arg Glu Leu Val Asp His Trp lie Ala His Pro 
440 445 450 

cag caa gaa etc att gga gtg tct gtc acc cca cat att ctt cct gaa 1507 
Gin Gin Glu Leu lie Gly Val Ser Val Thr Pro His lie Leu Pro Glu 
455 460 465 

aaa cag ggc att get ttg cat ggc cag gtg ggg cat gtg cat ate cgt 1555 
Lys Gin Gly He Ala Leu His Gly Gin Val Gly His Val His He Arg 
470 475 480 485 

get att ggt cga gtc tct gga act gag gcg aaa gee aag etc tat ttg 1603 
Ala He Gly Arg Val Ser Gly Thr Glu Ala Lys Ala Lys Leu Tyr Leu 
490 495 500 

gaa gtt ggt cag gee age tec cat gat gaa gca get cag ttg ttg cat 1651 
Glu Val Gly Gin Ala Ser Ser His Asp Glu Ala Ala Gin Leu Leu His 
505 510 515 

cag ctg gag gat gaa gtc caa age tgg ttg age aag ctt tagtttcctg 1700 
Gin Leu Glu Asp Glu Val Gin Ser Trp Leu Ser Lys Leu 
520 525 530 



gctgctcccg gtt 



1713 
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<210> 32 
<211> 530 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 32 

Met Asp Glu Ser Arg Gin Leu Ser Phe Gly Thr Ala Gly Leu Arg Ala 
15 10 15 

Pro Val Gly Pro Ala Arg His Gin Met Asn Val Leu Gin Val Thr Arg 
20 25 30 

Thr Thr Ala Gly Val Ala Ser Trp Leu Ala Glu Arg Ala Ala Leu Asn 
35 40 45 

Pro Val Pro His Leu Val Pro Glu Asp Glu Thr Gly lie Gly Arg Ala 
50 55 60 

Leu Tyr Pro Gin Asp Gly Pro Leu Arg Val Val Val Gly Tyr Asp Ala 
65 70 75 80 

Arg Tyr Gly Ser His Thr Phe Ala Ala Thr Thr Ala Glu Val Phe Ala 
85 90 95 

Gly Ala Gly Phe Glu Val Thr Leu Leu Pro Thr Pro Ser Pro Thr Pro 
100 105 110 

Leu lie Pro Trp Leu Val Asn Lys His Gly Leu Asp Ala Gly Val Gin 
115 120 125 

lie Thr Ala Ser His Asn Gly Ala Ala Asp Asn Gly Tyr Lys Val Phe 
130 135 140 

Leu Ser Asn Gly Arg Gin Leu Tyr Ser Glu Leu Glu Pro Glu Leu Glu 
145 150 155 160 

Ala His lie Asn Ala Val Glu Asp Pro lie Arg Val Pro Arg Val Thr 
165 170 175 

Val Arg Pro Thr Ala Asp Gin Leu Arg Arg Tyr Val Asp Glu Met Val 
180 185 190 

Ser Leu Val Thr Pro Asp Gin Ala Asp Leu Leu Arg Val Asn Ser Glu 
195 200 205 

Arg Gly Asn Leu Arg Val Val Tyr Thr Ala Leu His Gly Val Gly Gly 
210 215 220 

Arg Ala Met Ala Asn Ala Phe Gin Phe Ala Gly Phe Pro His Thr His 
225 230 235 240 

Gly Val Lys Ala Gin Gin Tyr Pro Asp Pro Thr Phe Pro Thr Val Ala 
245 250 255 

Phe Pro Asn Pro Glu Glu Pro Ser Ala lie Glu Leu Leu Leu Glu Arg 
260 265 270 

Ala Lys Glu Lys Asn Ala Asp lie Leu Phe Ala Leu Asp Pro Asp Ala 
275 280 285 

Asp Arg Cys Ala Val Gly lie Arg Thr Ala Asp Gly Gly His Arg Met 
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290 



295 



300 



Leu Ser Gly Asp 
305 



Glu Val Gly Thr Leu Leu Ala Thr 
310 315 



Arg Leu Val Pro 
320 



Glu Tyr Ser Gly Glu Gly Pro Arg Pro Val Val Ala 
325 330 



Thr Thr Val Val 
335 



Ser Ser Gin Leu 
340 



Leu Gly lie lie Ala Glu Asp Lys 
345 



Gly Trp Asp Tyr 
350 



Ser Glu Thr Leu 
355 



Thr Gly Phe Lys Asn Leu Ser Arg 
360 



Ala Ala Asp Gly 
365 



Leu Asp Gly Pro 
370 



Leu Ala Phe Ala Tyr Glu Glu Ala Val Gly Thr Cys 
375 380 



Pro Val Pro Asp 
385 



Val Val Pro Asp Lys Asp Gly lie 
390 395 



Ser Thr Ala Leu 
400 



Phe Met Ala Ser 



Trp Ala Ala Glu Leu Lys Ala Gin 
405 410 



Gly Ala Ser Leu 
415 



Gin Gin Lys Leu 
420 



Asn Glu Leu Tyr Arg Arg Tyr Gly 
425 



Tyr Phe Ala Ser 
430 



Ser Gin lie Ala 
435 



Val Arg Thr Ser Ser Pro Arg Glu 
440 



Leu Val Asp His 
445 



Trp lie Ala His 
450 



Pro Gin Gin Glu Leu lie Gly Val 
455 460 



Ser Val Thr Pro 



His lie Leu Pro 
465 



Glu Lys Gin Gly lie Ala Leu His 
470 475 



Gly Gin Val Gly 
480 



His Val His lie Arg Ala lie Gly Arg Val Ser Gly 
485 490 



Thr Glu Ala Lys 
495 



Ala Lys Leu Tyr 
500 



Leu Glu Val Gly Gin Ala Ser Ser 
505 



His Asp Glu Ala 
510 



Ala Gin Leu Leu 
515 



His Gin Leu Glu Asp Glu Val Gin 
520 



Ser Trp Leu Ser 
525 



Lys Leu 
530 



<210> 33 
<211> 1684 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1684 J 
<223> FRXA02854 

<400> 33 

aatacctttc tgttttgtcc gcaggcgtat caggaaaacc tgcagcgcgg tagagtcgag 60 
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tctaatagtg atcccacgaa aacaaaggat cggggtgttc atg gac gag tct cgt 115 

Met Asp Glu Ser Arg 
1 5 

cag ctt agt ttc ggc aca gca ggg ttg cgt gca cca gtt ggc ccg gcg 163 
Gin Leu Ser Phe Gly Thr Ala Gly Leu Arg Ala Pro Val Gly Pro Ala 
10 15 20 

cgc cat cag atg aat gtt ttg cag gta acc aga act aca gca ggt gtt 211 
Arg His Gin Met Asn Val Leu Gin Val Thr Arg Thr Thr Ala Gly Val 
25 30 35 

get agt tgg ttg gca gaa cgt gcg gca eta aat cca gtg ccg cat ttg 259 
Ala Ser Trp Leu Ala Glu Arg Ala Ala Leu Asn Pro Val Pro His Leu 
40 45 50 

gtt cct gag gat gaa aca gga ate ggc agg gcg ttg tat ccc caa gat 307 
Val Pro Glu Asp Glu Thr Gly lie Gly Arg Ala Leu Tyr Pro Gin Asp 
55 60 65 

ggt ccg ttg egg gtc gtt gtg ggg tat gac get cgc tat ggt teg cat 355 
Gly Pro Leu Arg Val Val Val Gly Tyr Asp Ala Arg Tyr Gly Ser His 
70 75 80 85 

act ttt get gca acc act gcg gag gtg ttc gcg ggt get ggt ttt gag 403 
Thr Phe Ala Ala Thr Thr Ala Glu Val Phe Ala Gly Ala Gly Phe Glu 
90 95 100 

gtg acg ttg etc ccc acg cct age cct acg ccg ttg att ccg tgg ttg 451 
Val Thr Leu Leu Pro Thr Pro Ser Pro Thr Pro Leu lie Pro Trp Leu 
105 110 115 

gtg aac aag cat ggg ttg gat gcg ggc gtt cag ate acg get teg cat 4 99 
Val Asn Lys His Gly Leu Asp Ala Gly Val Gin lie Thr Ala Ser His 
120 125 130 

aat ggt gcg gcg gac aat ggc tac aag gtg ttt ttg tct aat ggt cgc 547 
Asn Gly Ala Ala Asp Asn Gly Tyr Lys Val Phe Leu Ser Asn Gly Arg 
135 140 145 

cag ctt tat tct gaa ctg gag cct gag ctt gag gcg cat ate aat get 595 
Gin Leu Tyr Ser Glu Leu Glu Pro Glu Leu Glu Ala His lie Asn Ala 
150 155 160 165 

gtg gaa gat ccg att egg gtt cct egg gtg acg gtg cgc ccc act get 643 
Val Glu Asp Pro lie Arg Val Pro Arg Val Thr Val Arg Pro Thr Ala 
170 175 180 

gat cag ctg cgt cga tat gtt gat gag atg gtg teg ttg gtg act cct 691 
Asp Gin Leu Arg Arg Tyr Val Asp Glu Met Val Ser Leu Val Thr Pro 
185 190 195 

gat cag get gat ttg ttg egg gtg aat tct gag egg ggc aat ctt cgc 739 
Asp Gin Ala Asp Leu Leu Arg Val Asn Ser Glu Arg Gly Asn Leu Arg 
200 205 210 

gtg gtg tat acc get ctg cat ggt gtg ggt ggc cgc gcg atg gee aat 787 
Val Val Tyr Thr Ala Leu His Gly Val Gly Gly Arg Ala Met Ala Asn 
215 220 225 



get ttc caa ttt get ggt ttt ccc cat act cat ggc gtg aag get cag 



835 
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Ala Phe Gin Phe Ala Gly Phe Pro His Thr His Gly Val Lys Ala Gin 

230 235 240 245 

cag tat cct gat ccc acc ttc ccc act gtg gcg ttc ccc aat ccg gaa 883 

Gin Tyr Pro Asp Pro Thr Phe Pro Thr Val Ala Phe Pro Asn Pro Glu 

250 255 260 

gag cct tct gcg att gag ttg ttg ttg gaa cgc gca aag gaa aag aac 931 

Glu Pro Ser Ala lie Glu Leu Leu Leu Glu Arg Ala Lys Glu Lys Asn 

265 270 275 

get gac att ttg ttt gcg ctt gat cct gat gec gat cgt tgt get gtg 979 

Ala Asp lie Leu Phe Ala Leu Asp Pro Asp Ala Asp Arg Cys Ala Val 

280 285 290 

ggt att cgt acc get gat ggc ggc cac cga atg etc tct ggc gat gag 1027 

Gly lie Arg Thr Ala Asp Gly Gly His Arg Met Leu Ser Gly Asp Glu 

295 300 305 

gtg ggc aca ctt ttg get act cgt ttg gtt ccg gag tat tec ggt gaa 1075 

Val Gly Thr Leu Leu Ala Thr Arg Leu Val Pro Glu Tyr Ser Gly Glu 

310 315 320 325 

ggc cca cgt ccc gtg gtt gee acc acg gtg gtg tct teg cag ctt ctg 1123 

Gly Pro Arg Pro Val Val Ala Thr Thr Val Val Ser Ser Gin Leu Leu 

330 335 340 

ggt ate ate gec gag gat aaa ggg tgg gat tat tec gag aca ctg acg 1171 

Gly lie lie Ala Glu Asp Lys Gly Trp Asp Tyr Ser Glu Thr Leu Thr 

345 350 355 

gga ttc aaa aat ctg teg agg get gee gat ggt etc gac gga ccg ctt 1219 

Gly Phe Lys Asn Leu Ser Arg Ala Ala Asp Gly Leu Asp Gly Pro Leu 

360 365 370 

get ttc get tat gag gaa get gtg ggc acc tgc ccg gtt cca gat gtc 1267 

Ala Phe Ala Tyr Glu Glu Ala Val Gly Thr Cys Pro Val Pro Asp Val 

375 380 385 

gtg ccg gat aag gac ggc ate tct aca gcg ttg ttc atg gcg teg tgg 1315 

Val Pro Asp Lys Asp Gly lie Ser Thr Ala Leu Phe Met Ala Ser Trp 

390 395 400 405 

get gec gaa ctg aag get cag ggc gca age ctg cag caa aaa etc aat 1363 

Ala Ala Glu Leu Lys Ala Gin Gly Ala Ser Leu Gin Gin Lys Leu Asn 

410 415 420 

gag ttg tat cgc cga tat ggg tat ttt gcg tec teg caa att get gtg 1411 

Glu Leu Tyr Arg Arg Tyr Gly Tyr Phe Ala Ser Ser Gin lie Ala Val 

425 430 435 

cgc acg age agt cca cgc gag tta gtt gat cac tgg att gcg cat cct 1459 

Arg Thr Ser Ser Pro Arg Glu Leu Val Asp His Trp lie Ala His Pro 

440 445 450 

cag caa gaa etc att gga gtg tct gtc acc cca cat att ctt cct gaa 1507 

Gin Gin Glu Leu lie Gly Val Ser Val Thr Pro His lie Leu Pro Glu 

455 460 465 

aaa cag ggc att get ttg cat ggc cag gtg ggg cat gtg cat ate cgt 1555 

Lys Gin Gly lie Ala Leu His Gly Gin Val Gly His Val His lie Arg 
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470 



475 



480 



485 



get att ggt cga gtc tct gga act gag gcg aaa gec aag etc tat ttg 
Ala lie Gly Arg Val Ser Gly Thr Glu Ala Lys Ala Lys Leu Tyr Leu 
490 495 500 



1603 



gaa gtt ggt cag gec age tec cat gat gaa gca get cag ttg ttg cat 
Glu Val Gly Gin Ala Ser Ser His Asp Glu Ala Ala Gin Leu Leu His 
505 510 515 



1651 



cag ctg gag gat gaa gtc caa age tgg ttg age 
Gin Leu Glu Asp Glu Val Gin Ser Trp Leu Ser 
520 525 



1684 



Li I 



<210> 34 
<211> 528 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 34 

Met Asp Glu Ser Arg Gin Leu Ser Phe Gly Thr Ala Gly Leu Arg Ala 
15 10 15 

Pro Val Gly Pro Ala Arg His Gin Met Asn Val Leu Gin Val Thr Arg 
20 25 30 

Thr Thr Ala Gly Val Ala Ser Trp Leu Ala Glu Arg Ala Ala Leu Asn 
35 40 45 

Pro Val Pro His Leu Val Pro Glu Asp Glu Thr Gly lie Gly Arg Ala 
50 55 60 

Leu Tyr Pro Gin Asp Gly Pro Leu Arg Val Val Val Gly Tyr Asp Ala 
65 70 75 80 

Arg Tyr Gly Ser His Thr Phe Ala Ala Thr Thr Ala Glu Val Phe Ala 
85 90 95 

Gly Ala Gly Phe Glu Val Thr Leu Leu Pro Thr Pro Ser Pro Thr Pro 
100 105 110 

Leu lie Pro Trp Leu Val Asn Lys His Gly Leu Asp Ala Gly Val Gin 
115 120 125 

lie Thr Ala Ser His Asn Gly Ala Ala Asp Asn Gly Tyr Lys Val Phe 
130 135 140 

Leu Ser Asn Gly Arg Gin Leu Tyr Ser Glu Leu Glu Pro Glu Leu Glu 
145 150 155 160 

Ala His lie Asn Ala Val Glu Asp Pro lie Arg Val Pro Arg Val Thr 
165 170 175 

Val Arg Pro Thr Ala Asp Gin Leu Arg Arg Tyr Val Asp Glu Met Val 
180 185 190 

Ser Leu Val Thr Pro Asp Gin Ala Asp Leu Leu Arg Val Asn Ser Glu 
195 200 205 



Arg Gly Asn Leu Arg Val Val Tyr Thr Ala Leu His Gly Val Gly Gly 
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210 215 220 

Arg Ala Met Ala Asn Ala Phe Gin Phe Ala Gly Phe Pro His Thr His 
225 230 235 240 

Gly Val Lys Ala Gin Gin Tyr Pro Asp Pro Thr Phe Pro Thr Val Ala 
245 250 255 

Phe Pro Asn Pro Glu Glu Pro Ser Ala lie Glu Leu Leu Leu Glu Arg 
260 265 270 

Ala Lys Glu Lys Asn Ala Asp lie Leu Phe Ala Leu Asp Pro Asp Ala 
275 280 285 

Asp Arg Cys Ala Val Gly lie Arg Thr Ala Asp Gly Gly His Arg Met 
290 295 300 

Leu Ser Gly Asp Glu Val Gly Thr Leu Leu Ala Thr Arg Leu Val Pro 
305 310 315 320 

Glu Tyr Ser Gly Glu Gly Pro Arg Pro Val Val Ala Thr Thr Val Val 
325 330 335 

Ser Ser Gin Leu Leu Gly lie lie Ala Glu Asp Lys Gly Trp Asp Tyr 
340 345 350 

Ser Glu Thr Leu Thr Gly Phe Lys Asn Leu Ser Arg Ala Ala Asp Gly 
355 360 365 

Leu Asp Gly Pro Leu Ala Phe Ala Tyr Glu Glu Ala Val Gly Thr Cys 
370 375 380 

Pro Val Pro Asp Val Val Pro Asp Lys Asp Gly lie Ser Thr Ala Leu 
385 390 395 400 

Phe Met Ala Ser Trp Ala Ala Glu Leu Lys Ala Gin Gly Ala Ser Leu 
405 410 415 

Gin Gin Lys Leu Asn Glu Leu Tyr Arg Arg Tyr Gly Tyr Phe Ala Ser 
420 425 430 

Ser Gin lie Ala Val Arg Thr Ser Ser Pro Arg Glu Leu Val Asp His 
435 440 445 

Trp lie Ala His Pro Gin Gin Glu Leu lie Gly Val Ser Val Thr Pro 
450 455 460 

His lie Leu Pro Glu Lys Gin Gly lie Ala Leu His Gly Gin Val Gly 
465 470 475 480 

His Val His He Arg Ala He Gly Arg Val Ser Gly Thr Glu Ala Lys 
485 490 495 

Ala Lys Leu Tyr Leu Glu Val Gly Gin Ala Ser Ser His Asp Glu Ala 
500 505 510 

Ala Gin Leu Leu His Gin Leu Glu Asp Glu Val Gin Ser Trp Leu Ser 
515 520 525 
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<210> 35 
<211> 536 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (513) 
<223> RXA00511 

<400> 35 

gag ctg cgc aag aac acc etc gtg ggc act gtc atg age aac ctg gga 48 

Glu Leu Arg Lys Asn Thr Leu Val Gly Thr Val Met Ser Asn Leu Gly 
15 10 15 

ttg aag att get atg gat gaa gee gga att aca ctg cgt acc acc aag 96 
Leu Lys lie Ala Met Asp Glu Ala Gly lie Thr Leu Arg Thr Thr Lys 
20 25 30 

gta gga gac cgc tac gtg ctg gaa gac etc aat gca ggt gga ttc age 144 
Val Gly Asp Arg Tyr Val Leu Glu Asp Leu Asn Ala Gly Gly Phe Ser 
35 40 45 

ctg ggc ggc gag caa tct ggc cac att gtt ctt cca gat cat ggc acc 192 
Leu Gly Gly Glu Gin Ser Gly His lie Val Leu Pro Asp His Gly Thr 
50 55 60 

act ggc gat gga act ttg act ggt ctt tec ate atg gcg cgc atg get 240 
Thr Gly Asp Gly Thr Leu Thr Gly Leu Ser lie Met Ala Arg Met Ala 
65 70 75 80 

gaa acc gga aag tec ttg ggc gag ttg gca caa get atg acg gtg ctg 288 
Glu Thr Gly Lys Ser Leu Gly Glu Leu Ala Gin Ala Met Thr Val Leu 
85 90 95 

cca cag gtt ctg ate aat gtg cca gtt teg gat aag tec acc ate gtg 336 
Pro Gin Val Leu lie Asn Val Pro Val Ser Asp Lys Ser Thr lie Val 
100 105 110 

age cac cca age gtt gtg get gcg ate gcg gaa gca gaa get gag ttg 384 
Ser His Pro Ser Val Val Ala Ala lie Ala Glu Ala Glu Ala Glu Leu 
115 120 125 

ggc gee acc ggt cgc gtt ctt ctt cgt get tct ggc acc gaa gag ctt 432 
Gly Ala Thr Gly Arg Val Leu Leu Arg Ala Ser Gly Thr Glu Glu Leu 
130 135 140 

ttc cgc gtg atg gtt gag get gga gac aag gaa caa get cgt cgt ate 480 
Phe Arg Val Met Val Glu Ala Gly Asp Lys Glu Gin Ala Arg Arg lie 
145 150 155 160 

gcg gga cgt ctt .get gca gtg gtt gca gaa gtc taattcactt cagtcacagc 533 
Ala Gly Arg Leu Ala Ala Val Val Ala Glu Val 
165 170 

gca 536 



<210> 36 
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<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 36 

Glu Leu Arg Lys Asn Thr Leu Val Gly Thr Val Met Ser Asn Leu Gly 
15 10 15 

Leu Lys lie Ala Met Asp Glu Ala Gly lie Thr Leu Arg Thr Thr Lys 
20 25 30 

Val Gly Asp Arg Tyr Val Leu Glu Asp Leu Asn Ala Gly Gly Phe Ser 
35 40 45 

Leu Gly Gly Glu Gin Ser Gly His lie Val Leu Pro Asp His Gly Thr 
50 55 60 

Thr Gly Asp Gly Thr Leu Thr Gly Leu Ser lie Met Ala Arg Met Ala 
65 70 75 80 

Glu Thr Gly Lys Ser Leu Gly Glu Leu Ala Gin Ala Met Thr Val Leu 
85 90 95 

Pro Gin Val Leu lie Asn Val Pro Val Ser Asp Lys Ser Thr lie Val 
100 105 110 

Ser His Pro Ser Val Val Ala Ala lie Ala Glu Ala Glu Ala Glu Leu 
115 120 125 

Gly Ala Thr Gly Arg Val Leu Leu Arg Ala Ser Gly Thr Glu Glu Leu 
130 135 140 

Phe Arg Val Met Val Glu Ala Gly Asp Lys Glu Gin Ala Arg Arg lie 
145 150 155 160 

Ala Gly Arg Leu Ala Ala Val Val Ala Glu Val 
165 170 



<210> 37 
<211> 1497 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1474 ) 
<223> RXN01365 

<400> 37 

cctgatcagg acgaatcata aggtttgcta ttcggattgg atcctttggc aggggtagga 60 

ttgcaagcgt tattttgttc cctaacccct tcgaggattt atg cgt acc cgt gaa 115 

Met Arg Thr Arg Glu 
1 5 

tct gtc aca get gta att aag gcg tat gac gtc cgt ggt gtt gtt ggt 163 
Ser Val Thr Ala Val lie Lys Ala Tyr Asp Val Arg Gly Val Val Gly 
10 15 20 



gtc gat att gat get gat ttc att tct gag act ggc get gec ttt ggt 211 
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Val Asp lie Asp Ala Asp Phe lie Ser Glu Thr Gly Ala Ala Phe Gly 
25 30 35 

egg etc atg cgt agt gag ggt gaa acc acc gtt get att ggc cat gac 259 
Arg Leu Met Arg Ser Glu Gly Glu Thr Thr Val Ala lie Gly His Asp 
40 45 50 

atg cgt gat tec tec cct gaa ttg gee aag gcg ttt gee gat ggc gtg 307 
Met Arg Asp Ser Ser Pro Glu Leu Ala Lys Ala Phe Ala Asp Gly Val 
55 60 65 

act gca cag ggt ttg gat gtt gtt cat ttg gga ctg act tct act gat 355 
Thr Ala Gin Gly Leu Asp Val Val His Leu Gly Leu Thr Ser Thr Asp 
70 75 80 85 

gag ctg tac ttt gcg tec gga acc ttg aag tgt get ggt gcg atg ttt 403 
Glu Leu Tyr Phe Ala Ser Gly Thr Leu Lys Cys Ala Gly Ala Met Phe 
90 95 100 

act gcg teg cat aac ccc get gag tac aac ggc ate aag ttg tgt cgt 451 
Thr Ala Ser His Asn Pro Ala Glu Tyr Asn Gly lie Lys Leu Cys Arg 
105 110 115 

gcg ggt get cgt ccg gtc ggt cag gat tct ggt ttg gee aac ate att 4 99 
Ala Gly Ala Arg Pro Val Gly Gin Asp Ser Gly Leu Ala Asn lie lie 
120 125 130 

gat gat ctg gtt gag ggt gtt cca gcg ttt gat ggt gag tea ggt teg 547 
Asp Asp Leu Val Glu Gly Val Pro Ala Phe Asp Gly Glu Ser Gly Ser 
135 140 145 

gtt tct gag cag gat ttg ctg age gca tat gee gag tac etc aat gag 595 
Val Ser Glu Gin Asp Leu Leu Ser Ala Tyr Ala Glu Tyr Leu Asn Glu 
150 155 160 165 

ctt gtt gat ctg aag aac ate cgc ccg atg aag gtt get gtg gat gcg 643 
Leu Val Asp Leu Lys Asn lie Arg Pro Met Lys Val Ala Val Asp Ala 
170 175 180 

gca aac ggc atg ggt ggg ttc act gtc cct gag gta ttc aag ggt ctg 691 
Ala Asn Gly Met Gly Gly Phe Thr Val Pro Glu Val Phe Lys Gly Leu 
185 190 195 

cca ctt gat gtt gcg cca ctg tat ttt gag ctt gac ggc aat ttc ccc 739 
Pro Leu Asp Val Ala Pro Leu Tyr Phe Glu Leu Asp Gly Asn Phe Pro 
200 205 210 

aac cat gag gee aat cct ctg gag cct gee aac ctg gtt gat ttg cag 787 
Asn His Glu Ala Asn Pro Leu Glu Pro Ala Asn Leu Val Asp Leu Gin 
215 220 225 

aag ttt acc gta gag acc gga tct gat ate ggt ttg gcg ttc gac ggc 835 
Lys Phe Thr Val Glu Thr Gly Ser Asp lie Gly Leu Ala Phe Asp Gly 
230 235 240 245 

gat gcg gat cgt tgc ttc gtg gtc gat gag aag ggc cag cca gtc age 883 
Asp Ala Asp Arg Cys Phe Val Val Asp Glu Lys Gly Gin Pro Val Ser 
250 255 260 



cct teg gcg ate tgt gcg ate gta gcg gag cgt tac ttg gag aag ctt 931 
Pro Ser Ala lie Cys Ala lie Val Ala Glu Arg Tyr Leu Glu Lys Leu 
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265 270 275 

ccg ggt tec acc ate ate cac aac ctg att ace tct aag get gtg cct 979 
Pro Gly Ser Thr lie lie His Asn Leu lie Thr Ser Lys Ala Val Pro 
280 285 290 

gag gtg att get gaa aac ggt ggc act gcg gtg cgt act cgc gtg ggt 1027 
Glu Val lie Ala Glu Asn Gly Gly Thr Ala Val Arg Thr Arg Val Gly 
295 300 305 

cac tec ttc ate aag gcg aag atg gca gag acc ggt gcg gee ttt ggt 1075 
His Ser Phe lie Lys Ala Lys Met Ala Glu Thr Gly Ala Ala Phe Gly 
310 315 320 325 

ggc gag cac tct gcg cac tac tac ttc act gag ttc ttc aat gcg gac 1123 
Gly Glu His Ser Ala His Tyr Tyr Phe Thr Glu Phe Phe Asn Ala Asp 
330 335 340 

tec ggc att ttg get gcg atg cac gtg ctg get gcg ctg gga age cag 1171 
Ser Gly lie Leu Ala Ala Met His Val Leu Ala Ala Leu Gly Ser Gin 
345 350 355 

gac cag cca etc agt gag atg atg get agg tat aac egg tac gtt get 1219 
Asp Gin Pro Leu Ser Glu Met Met Ala Arg Tyr Asn Arg Tyr Val Ala 
360 365 370 

tea ggc gag ttg aac tec cgt ttg get aat gca gag gcg cag caa gag 1267 
Ser Gly Glu Leu Asn Ser Arg Leu Ala Asn Ala Glu Ala Gin Gin Glu 
375 380 385 

cgc acc cag get gtg etc gat gcg ttc get gat cgc acc gag tec gtg 1315 
Arg Thr Gin Ala Val Leu Asp Ala Phe Ala Asp Arg Thr Glu Ser Val 
390 395 400 405 

gac acc ctt gac ggc gtg act gtg gaa etc aag gac acc tec gcg tgg 1363 
Asp Thr Leu Asp Gly Val Thr Val Glu Leu Lys Asp Thr Ser Ala Trp 
410 415 420 

ttc aac gtg cgt gcg tec aac acc gag ccg ctg ctt cgc etc aat gtt 1411 
Phe Asn Val Arg Ala Ser Asn Thr Glu Pro Leu Leu Arg Leu Asn Val 
425 430 435 

gaa get gca teg aag gaa gaa gtc gat gcg ttg gta gcg gag att eta 1459 
Glu Ala Ala Ser Lys Glu Glu Val Asp Ala Leu Val Ala Glu lie Leu 
440 445 450 

ggg att ate cgc gca taatcccatt ttccggcggg cat 1497 
Gly He He Arg Ala 
455 



<210> 38 
<211> 458 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 38 

Met Arg Thr Arg Glu Ser Val Thr Ala Val He Lys Ala Tyr Asp Val 
15 10 15 



Arg Gly Val Val Gly Val Asp He Asp Ala Asp Phe lie Ser Glu Thr 
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Gly Ala Ala Phe 
35 

Ala lie Gly His 
50 

Phe Ala Asp Gly 
65 

Leu Thr Ser Thr 



Ala Gly Ala Met 
100 

lie Lys Leu Cys 
115 

Leu Ala Asn lie 
130 

Gly Glu Ser Gly 
145 

Glu Tyr Leu Asn 



Val Ala Val Asp 
180 

Val Phe Lys Gly 
195 

Asp Gly Asn Phe 
210 

Leu Val Asp Leu 
225 

Leu Ala Phe Asp 



Gly Gin Pro Val 
260 

Tyr Leu Glu Lys 
275 

Ser Lys Ala Val 
290 

Arg Thr Arg Val 
305 

Gly Ala Ala Phe 



Gly Arg Leu Met 
40 

Asp Met Arg Asp 
55 

Val Thr Ala Gin 
70 

Asp Glu Leu Tyr 
85 

Phe Thr Ala Ser 



Arg Ala Gly Ala 
120 

lie Asp Asp Leu 
135 

Ser Val Ser Glu 
150 

Glu Leu Val Asp 
165 

Ala Ala Asn Gly 



Leu Pro Leu Asp 
200 

Pro Asn His Glu 
215 

Gin Lys Phe Thr 
230 

Gly Asp Ala Asp 
245 

Ser Pro Ser Ala 



Leu Pro Gly Ser 
280 

Pro Glu Val lie 
2 95 

Gly His Ser Phe 
310 

Gly Gly Glu His 
325 



- 55 - 



25 

Arg Ser Glu Gly 



Ser Ser Pro Glu 
60 

Gly Leu Asp Val 
75 

Phe Ala Ser Gly 
90 

His Asn Pro Ala 
105 

Arg Pro Val Gly 



Val Glu Gly Val 
140 

Gin Asp Leu Leu 
155 

Leu Lys Asn lie 
170 

Met Gly Gly Phe 
185 

Val Ala Pro Leu 



Ala Asn Pro Leu 
220 

Val Glu Thr Gly 
235 

Arg Cys Phe Val 
250 

lie Cys Ala He 
265 

Thr He He His 



Ala Glu Asn Gly 
300 

He Lys Ala Lys 
315 

Ser Ala His Tyr 
330 



Glu Thr Thr Val 
45 

Leu Ala Lys Ala 



Val His Leu Gly 
80 

Thr Leu Lys Cys 
95 

Glu Tyr Asn Gly 
110 

Gin Asp Ser Gly 
125 

Pro Ala Phe Asp 



Ser Ala Tyr Ala 
160 

Arg ' Pro Met Lys 
175 

Thr Val Pro Glu 
190 

Tyr Phe Glu Leu 
205 

Glu Pro Ala Asn 



Ser Asp He Gly 
240 

Val Asp Glu Lys 
255 

Val Ala Glu Arg 
270 

Asn Leu He Thr 
285 

Gly Thr Ala Val 



Met Ala Glu Thr 
320 

Tyr Phe Thr Glu 
335 



Phe Phe Asn Ala Asp Ser Gly He Leu Ala Ala Met His Val Leu Ala 
340 345 350 
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Ala Leu Gly Ser Gin Asp Gin Pro Leu Ser Glu Met Met Ala Arg Tyr 
355 360 365 

Asn Arg Tyr Val Ala Ser Gly Glu Leu Asn Ser Arg Leu Ala Asn Ala 
370 375 380 

Glu Ala Gin Gin Glu Arg Thr Gin Ala Val Leu Asp Ala Phe Ala Asp 
385 390 395 400 

Arg Thr Glu Ser Val Asp Thr Leu Asp Gly Val Thr Val Glu Leu Lys 
405 410 415 

Asp Thr Ser Ala Trp Phe Asn Val Arg Ala Ser Asn Thr Glu Pro Leu 
420 425 430 

Leu Arg Leu Asn Val Glu Ala Ala Ser Lys Glu Glu Val Asp Ala Leu 
435 440 445 

Val Ala Glu lie Leu Gly lie lie Arg Ala 
450 455 



<210> 39 
<211> 994 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (994) 

<223> FRXA01365 

<400> 39 

cctgatcagg acgaatcata aggtttgcta ttcggattgg atcctttggc aggggtagga 60 

ttgcaagcgt tattttgttc cctaacccct tcgaggattt atg cgt acc cgt gaa 115 

Met Arg Thr Arg Glu 
1 5 

tct gtc aca get gta att aag gcg tat gac gtc cgt ggt gtt gtt ggt 163 
Ser Val Thr Ala Val lie Lys Ala Tyr Asp Val Arg Gly Val Val Gly 
10 15 20 

gtc gat att gat get gat ttc att tct gag act ggc get gee ttt ggt 211 
Val Asp lie Asp Ala Asp Phe lie Ser Glu Thr Gly Ala Ala Phe Gly 
25 30 35 

egg etc atg cgt agt gag ggt gaa acc acc gtt get att ggc cat gac 259 
Arg Leu Met Arg Ser Glu Gly Glu Thr Thr Val Ala lie Gly His Asp 
40 45 50 

atg cgt gat tec tec cct gaa ttg gee aag gcg ttt gee gat ggc gtg 307 
Met Arg Asp Ser Ser Pro Glu Leu Ala Lys Ala Phe Ala Asp Gly Val 
55 60 65 

act gca cag ggt ttg gat gtt gtt cat ttg gga ctg act tct act gat 355 
Thr Ala Gin Gly Leu Asp Val Val His Leu Gly Leu Thr Ser Thr Asp 
70 75 80 85 



gag ctg tac ttt gcg tec gga acc ttg aag tgt get ggt gcg atg ttt 



403 
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Glu Leu Tyr Phe Ala Ser Gly Thr Leu Lys Cys Ala Gly Ala Met Phe 
90 95 100 

act gcg teg cat aac ccc get gag tac aac ggc ate aag ttg tgt cgt 451 
Thr Ala Ser His Asn Pro Ala Glu Tyr Asn Gly lie Lys Leu Cys Arg 
105 110 115 

gcg ggt get cgt ccg gtc ggt cag gat tct ggt ttg gec aac ate att 4 99 
Ala Gly Ala Arg Pro Val Gly Gin Asp Ser Gly Leu Ala Asn lie lie 
120 125 130 

gat gat ctg gtt gag ggt gtt cca gcg ttt gat ggt gag tea ggt teg 547 
Asp Asp Leu Val Glu Gly Val Pro Ala Phe Asp Gly Glu Ser Gly Ser 
135 140 145 

gtt tct gag cag gat ttg ctg age gca tat gec gag tac etc aat gag 595 
Val Ser Glu Gin Asp Leu Leu Ser Ala Tyr Ala Glu Tyr Leu Asn Glu 
150 155 160 165 

ctt gtt gat ctg aag aac ate cgc ccg atg aag gtt get gtg gat gcg 643 
Leu Val Asp Leu Lys Asn lie Arg Pro Met Lys Val Ala Val Asp Ala 
170 175 180 

gca aac ggc atg ggt ggg ttc act gtc cct gag gta ttc aag ggt ctg 691 
Ala Asn Gly Met Gly Gly Phe Thr Val Pro Glu Val Phe Lys Gly Leu 
185 190 195 

cca ctt gat gtt gcg cca ctg tat ttt gag ctt gac ggc aat ttc ccc 739 
Pro Leu Asp Val Ala Pro Leu Tyr Phe Glu Leu Asp Gly Asn Phe Pro 
200 205 210 

aac cat gag gec aat cct ctg gag cct gec aac ctg gtt gat ttg cag 787 
Asn His Glu Ala Asn Pro Leu Glu Pro Ala Asn Leu Val Asp Leu Gin 
215 220 225 

aag ttt ace gta gag acc gga tct gat ate ggt ttg gcg ttc gac ggc 835 
Lys Phe Thr Val Glu Thr Gly Ser Asp lie Gly Leu Ala Phe Asp Gly 
230 235 240 245 

gat gcg gat cgt tgc ttc gtg gtc gat gag aag ggc cag cca gtc age 883 
Asp Ala Asp Arg Cys Phe Val Val Asp Glu Lys Gly Gin Pro Val Ser 
250 255 260 

cct teg gcg ate tgt gcg ate gta gcg gag cgt tac ttg gag aag ctt 931 
Pro Ser Ala lie Cys Ala lie Val Ala Glu Arg Tyr Leu Glu Lys Leu 
265 270 275 

ccg ggt tec acc ate ate cac aac ctg att acc tct aag get gtg cct 979 
Pro Gly Ser Thr lie lie His Asn Leu lie Thr Ser Lys Ala Val Pro 
280 285 290 

gag gtg att get gaa 994 
Glu Val He Ala Glu 
295 



<210> 40 
<211> 298 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 40 

Met Arg Thr Arg Glu Ser Val Thr Ala Val lie Lys Ala Tyr Asp Val 
15 10 15 

Arg Gly Val Val Gly Val Asp lie Asp Ala Asp Phe lie Ser Glu Thr 
20 25 30 

Gly Ala Ala Phe Gly Arg Leu Met Arg Ser Glu Gly Glu Thr Thr Val 
35 40 45 

Ala lie Gly His Asp Met Arg Asp Ser Ser Pro Glu Leu Ala Lys Ala 
50 55 60 

Phe Ala Asp Gly Val Thr Ala Gin Gly Leu Asp Val Val His Leu Gly 
65 70 75 80 

Leu Thr Ser Thr Asp Glu Leu Tyr Phe Ala Ser Gly Thr Leu Lys Cys 
85 90 95 

Ala Gly Ala Met Phe Thr Ala Ser His Asn Pro Ala Glu Tyr Asn Gly 
100 105 110 

lie Lys Leu Cys Arg Ala Gly Ala Arg Pro Val Gly Gin Asp Ser Gly 
115 120 125 

Leu Ala Asn lie lie Asp Asp Leu Val Glu Gly Val Pro Ala Phe Asp 
130 135 140 

Gly Glu Ser Gly Ser Val Ser Glu Gin Asp Leu Leu Ser Ala Tyr Ala 
145 150 155 160 

Glu Tyr Leu Asn Glu Leu Val Asp Leu Lys Asn lie Arg Pro Met Lys 
165 170 175 

Val Ala Val Asp Ala Ala Asn Gly Met Gly Gly Phe Thr Val Pro Glu 
180 185 190 

Val Phe Lys Gly Leu Pro Leu Asp Val Ala Pro Leu Tyr Phe Glu Leu 
195 200 205 

Asp Gly Asn Phe Pro Asn His Glu Ala Asn Pro Leu Glu Pro Ala Asn 
210 215 220 

Leu Val Asp Leu Gin Lys Phe Thr Val Glu Thr Gly Ser Asp lie Gly 
225 230 235 240 

Leu Ala Phe Asp Gly Asp Ala Asp Arg Cys Phe Val Val Asp Glu Lys 
245 250 255 

Gly Gin Pro Val Ser Pro Ser Ala lie Cys Ala lie Val Ala Glu Arg 
260 265 270 

Tyr Leu Glu Lys Leu Pro Gly Ser Thr lie lie His Asn Leu lie Thr 
275 280 285 

Ser Lys Ala Val Pro Glu Val lie Ala Glu 
290 295 



<210> 41 
<211> 1743 
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i u 



<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1720) 

<223> RXA00098 

<400> 41 

taaatttgtc gtgtttccca ctttgaacac tcttcgatgc gcttggccac aaaagcaagc 60 

taacctgaag atgttattta acgacaataa aggagttttc atg gcg gac att teg 115 

Met Ala Asp lie Ser 
1 5 

acc acc cag gtt tgg caa gac ctg acc gat cat tac tea aac ttc cag 163 
Thr Thr Gin Val Trp Gin Asp Leu Thr Asp His Tyr Ser Asn Phe Gin 
10 15 20 

gca acc act ctg cgt gaa ctt ttc aag gaa gaa aac cgc gec gag aag 211 
Ala Thr Thr Leu Arg Glu Leu Phe Lys Glu Glu Asn Arg Ala Glu Lys 
25 30 35 

tac acc ttc tec gcg get ggc etc cac gtc gac ctg teg aag aat ctg 259 
Tyr Thr Phe Ser Ala Ala Gly Leu His Val Asp Leu Ser Lys Asn Leu 
40 45 50 

%A ctt gac gac gee acc etc acc aag etc ctt gca ctg acc gaa gaa tct 307 

Leu Asp Asp Ala Thr Leu Thr Lys Leu Leu Ala Leu Thr Glu Glu Ser 

ggc ctt cgc gaa cgc att gac gcg atg ttt gee ggt gaa cac etc aac 355 
s ^f Gly Leu Arg Glu Arg lie Asp Ala Met Phe Ala Gly Glu His Leu Asn 

w| 70 75 80 85 

Ly aac acc gaa gac cgc get gtc etc cac acc gcg ctg cgc ctt cct gee 403 

O Asn Thr Glu Asp Arg Ala Val Leu His Thr Ala Leu Arg Leu Pro Ala 

Q 90 95 100 

gaa get gat ctg tea gta gat ggc caa gat gtt get get gat gtc cac 451 
Glu Ala Asp Leu Ser Val Asp Gly Gin Asp Val Ala Ala Asp Val His 
105 110 115 

gaa gtt ttg gga cgc atg cgt gac ttc get act gcg ctg cgc tea ggc 499 
Glu Val Leu Gly Arg Met Arg Asp Phe Ala Thr Ala Leu Arg Ser Gly 
120 125 130 

aac tgg ttg gga cac acc ggc cac acg ate aag aag ate gtc aac att 547 
Asn Trp Leu Gly His Thr Gly His Thr lie Lys Lys lie Val Asn lie 
135 140 145 

ggt ate ggt ggc tct gac etc gga cca gee atg get acg aag get ctg 595 
Gly lie Gly Gly Ser Asp Leu Gly Pro Ala Met Ala Thr Lys Ala Leu 
150 155 160 165 

cgt gca tac gcg acc get ggt ate tea gca gaa ttc gtc tec aac gtc 643 
Arg Ala Tyr Ala Thr Ala Gly lie Ser Ala Glu Phe Val Ser Asn Val 
170 175 180 

gac cca gca gac etc gtt tct gtg ttg gaa gac etc gat gca gaa tec 691 
Asp Pro Ala Asp Leu Val Ser Val Leu Glu Asp Leu Asp Ala Glu Ser 
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aca ttg ttc 
Thr Leu Phe 
200 

tec aac get 
Ser Asn Ala 
215 

gag get gtc 
Glu Ala Val 
230 

gtc gca gag 
Val Ala Glu 



tgg gtc gga 
Trp Val Gly 



atg gca gtg 
Met Ala Val 
280 

cac gcg atg 
His Ala Met 
295 

cca ate ttg 
Pro lie Leu 
310 

gca gaa ace 
Ala Glu Thr 



get get tac 
Ala Ala Tyr 



cac cgc gac 
His Arg Asp 
360 

ggt gag cct 
Gly Glu Pro 
375 

cag ggc act 
Gin Gly Thr 
390 

aag cag gat 
Lys Gin Asp 



age aac ttc 
Ser Asn Phe 



185 

gtg ate get 
Val He Ala 



cgt gca get 
Arg Ala Ala 



gcg aag cac 
Ala Lys His 
235 

ttc ggt ate 
Phe Gly He 
250 

ggt cgt tac 
Gly Arg Tyr 
265 

ate ggc cct 
He Gly Pro 



gat gaa cac 
Asp Glu His 



atg get ctg 
Met Ala Leu 
315 

cac get gtc 
His Ala Val 
330 

etc cag cag 
Leu Gin Gin 
345 

ggc tec cct 
Gly Ser Pro 



ggc aca aat 
Gly Thr Asn 



cgc ctt gtt 
Arg Leu Val 
395 

ctt cct gee 
Leu Pro Ala 
410 

ttc gca cag 
Phe Ala Gin 
425 



190 

teg aaa act 
Ser Lys Thr 
205 

cgt get tgg 
Arg Ala Trp 
220 

ttc gtc gca 
Phe Val Ala 



gac acg gac 
Asp Thr Asp 



tec gtg gac 
Ser Val Asp 
270 

cgc gac ttc 
Arg Asp Phe 
285 

ttc cgc acc 
Phe Arg Thr 
300 

etc ggt gtc 
Leu Gly Val 



eta cct tat 
Leu Pro Tyr 



ctg acc atg 
Leu Thr Met 
350 

gtt tec act 
Val Ser Thr 
365 

ggc cag cac 
Gly Gin His 
380 

cca get gat 
Pro Ala Asp 



ggt gag cgc 
Gly Glu Arg 



acc aag gtt 
Thr Lys Val 
430 



ttc acc acc 
Phe Thr Thr 



ctg gta gag 
Leu Val Glu 
225 

gtg tec acc 
Val Ser Thr 
240 

aac atg ttc 
Asn Met Phe 
255 

tec gca gtt 
Ser Ala Val 



atg cgt ttc 
Met Arg Phe 



acc aag ttc 
Thr Lys Phe 
305 

tgg tac tec 
Trp Tyr Ser 
320 

tec gag gat 
Ser Glu Asp 
335 

gaa tea aat 
Glu Ser Asn 



ggc act ggc 
Gly Thr Gly 



get ttc ttc 
Ala Phe Phe 
385 

ttc att ggt 
Phe He Gly 
400 

acc atg cat 
Thr Met His 
415 

ttg get ttc 
Leu Ala Phe 



195 

cag gag acg 
Gin Glu Thr 
210 

aag etc ggt 
Lys Leu Gly 



aat get gaa 
Asn Ala Glu 



ggc ttc tgg 
Gly Phe Trp 
260 

ggt ctt tec 
Gly Leu Ser 
275 

etc ggt gga 
Leu Gly Gly 
290 

gaa gag aac 
Glu Glu Asn 



gat ttc tat 
Asp Phe Tyr 



etc age cgt 
Leu Ser Arg 
340 

ggc aag tea 
Gly Lys Ser 
355 

gaa att tac 
Glu He Tyr 
370 

cag ctg ate 
Gin Leu lie 



ttc get cgt 
Phe Ala Arg 



gac ctt ttg 
Asp Leu Leu 
420 

ggt aag aac 
Gly Lys Asn 
435 



ctg 739 
Leu 



gaa 787 
Glu 



aag 835 

Lys 

245 

gac 883 
Asp 



etc 931 
Leu 



ttc 979 
Phe 



gtt 1027 
Val 



ggt 1075 

Gly 

325 

ttt 1123 
Phe 



gtc 1171 
Val 



tgg 1219 
Trp 



cac 1267 
His 



cca 1315 

Pro 

405 

atg 1363 
Met 



get 1411 
Ala 



1=1 



ru 

U <400> 42 
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gaa gag ate get gcg gaa ggt gtc gca cct gag ctg gtc aac cac aag 1459 
Glu Glu lie Ala Ala Glu Gly Val Ala Pro Glu Leu Val Asn His Lys 
440 445 450 

gtc atg cca ggt aat cgc cca acc acc acc att ttg gcg gag gaa ctt 1507 
Val Met Pro Gly Asn Arg Pro Thr Thr Thr lie Leu Ala Glu Glu Leu 
455 460 465 

acc cct tct att etc ggt gcg ttg ate get ttg tac gaa cac ate gtg 1555 
Thr Pro Ser lie Leu Gly Ala Leu lie Ala Leu Tyr Glu His lie Val 
470 475 480 485 

atg gtt cag ggc gtg att tgg gac ate aac tec ttc gac caa tgg ggt 1603 
Met Val Gin Gly Val lie Trp Asp lie Asn Ser Phe Asp Gin Trp Gly 
490 495 500 

gtt gaa ctg ggc aaa cag cag gca aat gac etc get ccg get gtc tct 1651 
Val Glu Leu Gly Lys Gin Gin Ala Asn Asp Leu Ala Pro Ala Val Ser 
505 510 515 

ggt gaa gag gat gtt gac teg gga gat tct tec act gat tea ctg att 1699 
Gly Glu Glu Asp Val Asp Ser Gly Asp Ser Ser Thr Asp Ser Leu lie 
520 525 530 

aag tgg tac cgc gca aat agg tagtegcttg cttatagggt cag 1743 
Lys Trp Tyr Arg Ala Asn Arg 
535 540 



<210> 42 
<211> 540 
<212> PRT 

<213> Corynebacterium glutamicum 



Met Ala Asp lie Ser Thr Thr Gin Val Trp Gin Asp Leu Thr Asp His 
15 10 15 

Tyr Ser Asn Phe Gin Ala Thr Thr Leu Arg Glu Leu Phe Lys Glu Glu 
20 25 30 

Asn Arg Ala Glu Lys Tyr Thr Phe Ser Ala Ala Gly Leu His Val Asp 
35 40 45 

Leu Ser Lys Asn Leu Leu Asp Asp Ala Thr Leu Thr Lys Leu Leu Ala 
50 55 60 

Leu Thr Glu Glu Ser Gly Leu Arg Glu Arg lie Asp Ala Met Phe Ala 
65 70 75 80 

Gly Glu His Leu Asn Asn Thr Glu Asp Arg Ala Val Leu His Thr Ala 
85 90 95 

Leu Arg Leu Pro Ala Glu Ala Asp Leu Ser Val Asp Gly Gin Asp Val 
100 105 110 

Ala Ala Asp Val His Glu Val Leu Gly Arg Met Arg Asp Phe Ala Thr 
115 120 125 

Ala Leu Arg Ser Gly Asn Trp Leu Gly His Thr Gly His Thr lie Lys 
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130 135 140 

Lys lie Val Asn lie Gly lie Gly Gly Ser Asp Leu Gly Pro Ala Met 
145 150 155 160 

Ala Thr Lys Ala Leu Arg Ala Tyr Ala Thr Ala Gly lie Ser Ala Glu 
165 170 175 

Phe Val Ser Asn Val Asp Pro Ala Asp Leu Val Ser Val Leu Glu Asp 
180 185 190 

Leu Asp Ala Glu Ser Thr Leu Phe Val lie Ala Ser Lys Thr Phe Thr 
195 200 205 

Thr Gin Glu Thr Leu Ser Asn Ala Arg Ala Ala Arg Ala Trp Leu Val 
210 215 220 

Glu Lys Leu Gly Glu Glu Ala Val Ala Lys His Phe Val Ala Val Ser 
225 230 235 240 

Thr Asn Ala Glu Lys Val Ala Glu Phe Gly lie Asp Thr Asp Asn Met 
245 250 255 

Phe Gly Phe Trp Asp Trp Val Gly Gly. Arg Tyr Ser Val Asp Ser Ala 
260 265 270 

Val Gly Leu Ser Leu Met Ala Val lie Gly Pro Arg Asp Phe Met Arg 
275 280 285 

Phe Leu Gly Gly Phe His Ala Met Asp Glu His Phe Arg Thr Thr Lys 
290 295 300 

Phe Glu Glu Asn Val Pro lie Leu Met Ala Leu Leu Gly Val Trp Tyr 
305 310 315 320 

Ser Asp Phe Tyr Gly Ala Glu Thr His Ala Val Leu Pro Tyr Ser Glu 
325 330 335 

Asp Leu Ser Arg Phe Ala Ala Tyr Leu Gin Gin Leu Thr Met Glu Ser 
340 345 350 

Asn Gly Lys Ser Val His Arg Asp Gly Ser Pro Val Ser Thr Gly Thr 
355 360 365 

Gly Glu lie Tyr Trp Gly Glu Pro Gly Thr Asn Gly Gin His Ala Phe 
370 375 380 

Phe Gin Leu lie His Gin Gly Thr Arg Leu Val Pro Ala Asp Phe lie 
385 390 395 400 

Gly Phe Ala Arg Pro Lys Gin Asp Leu Pro Ala Gly Glu Arg Thr Met 
405 410 415 

His Asp Leu Leu Met Ser Asn Phe Phe Ala Gin Thr Lys Val Leu Ala 
420 425 430 

Phe Gly Lys Asn Ala Glu Glu lie Ala Ala Glu Gly Val Ala Pro Glu 
435 440 445 



Leu Val Asn His Lys Val Met Pro Gly Asn Arg Pro Thr Thr Thr lie 
450 455 460 
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Leu Ala Glu Glu 
465 

Tyr Glu His lie 



Phe Asp Gin Trp 
500 

Ala Pro Ala Val 
515 

Thr Asp Ser Leu 
530 



Leu Thr Pro Ser 
470 

Val Met Val Gin 
485 

Gly Val Glu Leu 



Ser Gly Glu Glu 
520 

lie Lys Trp Tyr 
535 



lie Leu Gly Ala 
475 

Gly Val lie Trp 
490 

Gly Lys Gin Gin 
505 

Asp Val Asp Ser 



Arg Ala Asn Arg 
540 



Leu lie Ala Leu 
480 

Asp lie Asn Ser 
495 

Ala Asn Asp Leu 
510 

Gly Asp Ser Ser 
525 



<210> 43 
<211> 630 
<212> DNA 

<213> Corynebacterium glutamicum 



™ <220> 

<221> CDS 

yj <222> (1) . . (630) 

LJ <223> RXA01989 



<400> 43 

gtt aaa tea att cac aaa aca att cat gaa ggt act ggt gca ggt agt 48 

Val Lys Ser lie His Lys Thr lie His Glu Gly Thr Gly Ala Gly Ser 

15 10 15 

gac ttc tta ggc tgg gtt gat tta cca gtt gat tac gac aaa gaa gaa 96 

Asp Phe Leu Gly Trp Val Asp Leu Pro Val Asp Tyr Asp Lys Glu Glu 

fW 2 0 25 30 

I i I 

O ttt tea aga att gtt gaa gca tea aaa cgc att aaa gaa aat tct gat 144 

Q Phe Ser Arg lie Val Glu Ala Ser Lys Arg lie Lys Glu Asn Ser Asp 

35 40 45 

gtt tta gta gtc ate ggt att ggt ggt tct tac tta ggt gca cgt gca 192 

Val Leu Val Val lie Gly lie Gly Gly Ser Tyr Leu Gly Ala Arg Ala 
50 55 60 

gca ate gaa atg tta acg tea tea ttt aga aac age aat gaa tac cct 240 

Ala lie Glu Met Leu Thr Ser Ser Phe Arg Asn Ser Asn Glu Tyr Pro 

65 70 75 80 

gaa att gta ttt gtt ggt aat cac tta tea tea aca tat acg aaa gag 288 

Glu lie Val Phe Val Gly Asn His Leu Ser Ser Thr Tyr Thr Lys Glu 

85 90 95 

tta gtt gat tat tta gca gac aaa gat ttc tct gta aac gtt att tct 336 

Leu Val Asp Tyr Leu Ala Asp Lys Asp Phe Ser Val Asn Val lie Ser 

100 105 110 

aaa tct ggt aca act aca gaa cca gca gtt gca ttt aga ttg ttc aaa 384 

Lys Ser Gly Thr Thr Thr Glu Pro Ala Val Ala Phe Arg Leu Phe Lys 

115 120 125 

caa tta gtt gaa gaa aga tac ggt aaa gaa gaa gca caa aaa cgt ata 432 
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Gin Leu Val Glu Glu Arg Tyr Gly Lys Glu Glu Ala Gin Lys Arg lie 
130 135 140 

ttt gca aca acggat aaa gaa aaa ggt get tta aaa cag ttg get aca 480 
Phe Ala Thr Thr Asp Lys Glu Lys Gly Ala Leu Lys Gin Leu Ala Thr 
145 150 155 160 

aac gaa ggt tat gaa acg ttt ate gta cct gat gat gta ggt gga aga 528 
Asn Glu Gly Tyr Glu Thr Phe lie Val Pro Asp Asp Val Gly Gly Arg 
165 170 175 

tat tct gtt tta aca gca gta gga tta tta cca att gca aca get gga 576 
Tyr Ser Val Leu Thr Ala Val Gly Leu Leu Pro lie Ala Thr Ala Gly 
180 185 190 

att aac ate gaa get atg atg att ggt get gca aaa gca cgt gaa gaa 624 
lie Asn lie Glu Ala Met Met lie Gly Ala Ala Lys Ala Arg Glu Glu 
195 200 205 

tta tct 630 
Leu Ser 
210 



<210> 44 
<211> 210 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 44 

Val Lys Ser lie His Lys Thr lie His Glu Gly Thr Gly Ala Gly Ser 
15 10 15 

Asp Phe Leu Gly Trp Val Asp Leu Pro Val Asp Tyr Asp Lys Glu Glu 
20 25 30 

Phe Ser Arg lie Val Glu Ala Ser Lys Arg lie Lys Glu Asn Ser Asp 
35 40 45 

Val Leu Val Val lie Gly He Gly Gly Ser Tyr Leu Gly Ala Arg Ala 
50 55 60 

Ala He Glu Met Leu Thr Ser Ser Phe Arg Asn Ser Asn Glu Tyr Pro 
65 70 75 80 

Glu He Val Phe Val Gly Asn His Leu Ser Ser Thr Tyr Thr Lys Glu 
85 90 95 

Leu Val Asp Tyr Leu Ala Asp Lys Asp Phe Ser Val Asn Val He Ser 
100 105 110 

Lys Ser Gly Thr Thr Thr Glu Pro Ala Val Ala Phe Arg Leu Phe Lys 
115 120 125 

Gin Leu Val Glu Glu Arg Tyr Gly Lys Glu Glu Ala Gin Lys Arg He 
130 135 140 

Phe Ala Thr Thr Asp Lys Glu Lys Gly Ala Leu Lys Gin Leu Ala Thr 
145 150 155 160 



Asn Glu Gly Tyr Glu Thr Phe He Val Pro Asp Asp Val Gly Gly Arg 
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165 170 175 

Tyr Ser Val Leu Thr Ala Val Gly Leu Leu Pro lie Ala Thr Ala Gly 
180 185 190 

lie Asn lie Glu Ala Met Met lie Gly Ala Ala Lys Ala Arg Glu Glu 
195 200 205 

Leu Ser 
210 



<210> 45 
<211> 1269 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1246) 
<223> RXA00340 

<400> 45 

cggtatctcc gacatccgca acacccccaa agatgaggtt ccacagtgcc cagaatgtgg 60 

ctcttacctc atcactgaca tctcttagaa agaccaccca gtg aaa tta gtc ate 115 

Val Lys Leu Val He 
1 5 

gag gec gac ggc ggc tec cgc gga aac ccc ggc gtc gec ggc tec ggc 163 

Glu Ala Asp Gly Gly Ser Arg Gly Asn Pro Gly Val Ala Gly Ser Gly 
10 15 20 

acc gtg gtg tac tec gac aac aaa gca gaa gtt etc aaa gaa ate gec 211 
Thr Val Val Tyr Ser Asp Asn Lys Ala Glu Val Leu Lys Glu He Ala 
25 30 35 

tat gtt gtc gga aca aaa gee acc aac aac gtc gec gaa tac cgc gga 259 
Tyr Val Val Gly Thr Lys Ala Thr Asn Asn Val Ala Glu Tyr Arg Gly 
40 45 50 

eta etc gaa ggc etc aaa gca gee cgc gag etc ggc get acc tec gtg 307 
Leu Leu Glu Gly Leu Lys Ala Ala Arg Glu Leu Gly Ala Thr Ser- Val 
55 60 65 

gat gtc tac atg gac tec aaa ctt gtc gtt gaa caa atg tec ggc egg 355 
Asp Val Tyr Met Asp Ser Lys Leu Val Val Glu Gin Met Ser Gly Arg 
70 75 80 85 

tgg aaa ate aaa cac ccc gac atg aaa gtt eta gcg ate gaa gee aag 403 
Trp Lys He Lys His Pro Asp Met Lys Val Leu Ala He Glu Ala Lys 
90 95 100 

gag att get tec gaa ate ggg tec gtt tct tat acg tgg att ccg cgt 451 
Glu He Ala Ser Glu He Gly Ser Val Ser Tyr Thr Trp He Pro Arg 
105 110 115 

gag aaa aac aaa cga get gac gca ttg tec aac gtg gcg atg gat get 4 99 
Glu Lys Asn Lys Arg Ala Asp Ala Leu Ser Asn Val Ala Met Asp Ala 
120 125 130 
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gca gcg gca ggt aag ccg gta ggt gtt gta ggg gat tct get tct . gta 547 

Ala Ala Ala Gly Lys Pro Val Gly Val Val Gly Asp Ser Ala Ser Val 

135 140 145 

tct tct get tct teg gtt gcg ggc tea gag aaa gaa gac etc aac tgc 595 

Ser Ser Ala Ser Ser Val Ala Gly Ser Glu Lys Glu Asp Leu Asn Cys 

150 155 160 165 

ace gaa ace aaa ccc acc aac tgg aac ggc gca acc aca gat ccc act 643 

Thr Glu Thr Lys Pro Thr Asn Trp Asn Gly Ala Thr Thr Asp Pro Thr 

170 175 180 

cgt ttc ttg ttg ctt cgc cac ggc caa act get atg tea gtg gca cgc 691 

Arg Phe Leu Leu Leu Arg His Gly Gin Thr Ala Met Ser Val Ala Arg 

185 190 195 

ctt tac tec ggt agg tec aac cca gag ctg tct gaa ctt ggt gaa aaa 739 

Leu Tyr Ser Gly Arg Ser Asn Pro Glu Leu Ser Glu Leu Gly Glu Lys 

200 205 210 

caa gca gca gcg gca gca cga cga etc get caa acc ggt ggc ate gac 787 

— Gin Ala Ala Ala Ala Ala Arg Arg Leu Ala Gin Thr Gly Gly lie Asp 

y 215 220 225 

get att gtg agt tct ccg etc acc cgc acg atg caa acc gca gaa gca 835 

Q Ala lie Val Ser Ser Pro Leu Thr Arg Thr Met Gin Thr Ala Glu Ala 

230 235 240 245 



gca gcg gec gca ctg gga atg aaa gta cgt gtt ate gat gat etc ate 883 
Ala Ala Ala Ala Leu Gly Met Lys Val Arg Val lie Asp Asp Leu lie 
250 255 260 

gaa act gac ttt gga ctg tgg gat gga aaa tea ttt tea gaa gee cac 931 
Glu Thr Asp Phe Gly Leu Trp Asp Gly Lys Ser Phe Ser Glu Ala His 
265 270 275 

gaa caa gat cca gaa ctg cac acc aag tgg etc act gac tea tct gta 979 
Glu Gin Asp Pro Glu Leu His Thr Lys Trp Leu Thr Asp Ser Ser Val 
280 285 290 

gee cca ccc ggt ggt gag tec ctg cag acg gtt aat cga cgt gtg aaa 1027 
Ala Pro Pro Gly Gly Glu Ser Leu Gin Thr Val Asn Arg Arg Val Lys 
295 300 305 

aag get cgt gaa age etc caa cgc gaa tac ggt gca gcg aat gtt ttg 1075 
Lys Ala Arg Glu Ser Leu Gin Arg Glu Tyr Gly Ala Ala Asn Val Leu 
310 315 320 325 

gtg gtc age cac gtc acc cca ate aaa gee ate atg agg caa gca ttg 1123 
Val Val Ser His Val Thr Pro lie Lys Ala lie Met Arg Gin Ala Leu 
330 335 340 

gac gca ggc cca tec ttc ttt cag aag gca cac ctt gac ttg gcg teg 1171 
Asp Ala Gly Pro Ser Phe Phe Gin Lys Ala His Leu Asp Leu Ala Ser 
345 350 355 

ctg teg ate gca gag ttt tac gaa gac ggc cca acc tgc gta aga ctg 1219 
Leu Ser lie Ala Glu Phe Tyr Glu Asp Gly Pro Thr Cys Val Arg Leu 
360 365 370 

ttc aac gac acc tea cac ctg gaa gcg tgacgacagt ctgacggaag 1266 
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Phe Asn Asp Thr Ser His Leu Glu Ala 
375 380 



etc 



1269 



<210> 46 
<211> 382 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 46 

Val Lys Leu Val lie Glu Ala Asp Gly Gly Ser Arg Gly Asn Pro Gly 
15 10 15 

Val Ala Gly Ser Gly Thr Val Val Tyr Ser Asp Asn Lys Ala Glu Val 
20 25 30 

Leu Lys Glu lie Ala Tyr Val Val Gly Thr Lys Ala Thr Asn Asn Val 
35 40 45 

Ala Glu Tyr Arg Gly Leu Leu Glu Gly Leu Lys Ala Ala Arg Glu Leu 
50 55 60 

Gly Ala Thr Ser Val Asp Val Tyr Met Asp Ser Lys Leu Val Val Glu 
65 70 75 80 

Gin Met Ser Gly Arg Trp Lys lie Lys His Pro Asp Met Lys Val Leu 
85 90 95 

Ala lie Glu Ala Lys Glu lie Ala Ser Glu lie Gly Ser Val Ser Tyr 
100 105 110 

Thr Trp lie Pro Arg Glu Lys Asn Lys Arg Ala Asp Ala Leu Ser Asn 
115 ' 120 125 

Val Ala Met Asp Ala Ala Ala Ala Gly Lys Pro Val Gly Val Val Gly 
130 135 140 

Asp Ser Ala Ser Val Ser Ser Ala Ser Ser Val Ala Gly Ser Glu Lys 
145 150 155 160 

Glu Asp Leu Asn Cys Thr Glu Thr Lys Pro Thr Asn Trp Asn Gly Ala 
165 170 175 

Thr Thr Asp Pro Thr Arg Phe Leu Leu Leu Arg His Gly Gin Thr Ala 
180 185 190 

Met Ser Val Ala Arg Leu Tyr Ser Gly Arg Ser Asn Pro Glu Leu Ser 
195 200 205 

Glu Leu Gly Glu Lys Gin Ala Ala Ala Ala Ala Arg Arg Leu Ala Gin 
210 215 220 

Thr Gly Gly lie Asp Ala lie Val Ser Ser Pro Leu Thr Arg Thr Met 
225 230 235 240 

Gin Thr Ala Glu Ala Ala Ala Ala Ala Leu Gly Met Lys Val Arg Val 
245 250 255 



lie Asp Asp Leu lie Glu Thr Asp Phe Gly Leu Trp Asp Gly Lys Ser 
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260 

Phe Ser Glu Ala 
275 

Thr Asp Ser Ser 
290 

Asn Arg Arg Val 
305 

Ala Ala Asn Val 



Met Arg Gin Ala 
340 

Leu Asp Leu Ala 
355 

Thr Cys Val Arg 
370 



His Glu Gin Asp 
280 

Val Ala Pro Pro 
295 

Lys Lys Ala Arg 
310 

Leu Val Val Ser 
325 

Leu Asp Ala Gly 



Ser Leu Ser lie 
360 

Leu Phe Asn Asp 
375 



265 

Pro Glu Leu His 



Gly Gly Glu Ser 
300 

Glu Ser Leu Gin 
315 

His Val Thr Pro 
330 

Pro Ser Phe Phe 
345 

Ala Glu Phe Tyr 



Thr Ser His Leu 
380 



270 

Thr Lys Trp Leu 
285 

Leu Gin Thr Val 



Arg Glu Tyr Gly 
320 

lie Lys Ala lie 
335 

Gin Lys Ala His 
350 

Glu Asp Gly Pro 
365 

Glu Ala 



<210> 47 
<211> 840 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (817) 

<223> RXA02492 

<400> 47 

gctgtacaac gacgctattg ccaacgaaaa tgtcgacggt gaaacgcatc acggctaagt 60 

aaacgcgcgt cgtggaacat aaagtggcaa actagtacct atg act aac gga aaa 115 

Met Thr Asn Gly Lys 
1 5 

ttg att ctt ctt cgt cac ggt cag age gaa tgg aac gca tec aac cag 163 
Leu lie Leu Leu Arg His Gly Gin Ser Glu Trp Asn Ala Ser Asn Gin 
10 15 20 

ttc act gga tgg gtc gac gtc aat ctg acc gaa cag ggt gag get gag 211 
Phe Thr Gly Trp Val Asp Val Asn Leu Thr Glu Gin Gly Glu Ala Glu 
25 30 35 

gec aaa ggc gtc etc cca ggc gtt gta tac acc tec ttg ctg cgt cgc 259 
Ala Lys Gly Val Leu Pro Gly Val Val Tyr Thr Ser Leu Leu Arg Arg 
40 45 50 

gcg ate cgc act gca aac ate gca ctg aac get gca gac cgc cac tgg 307 
Ala lie Arg Thr Ala Asn lie Ala Leu Asn Ala Ala Asp Arg His Trp 
55 60 65 



ate cca gtg ate cgc gac tgg cgc etc aac gag cgt cac tac ggc gca 
lie Pro Val lie Arg Asp Trp Arg Leu Asn Glu Arg His Tyr Gly Ala 
70 75 80 85 



355 
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ctg cag ggc ctt gac aag get gca acc aag gaa aaa tac ggc gac gac 403 
Leu Gin Gly Leu Asp Lys Ala Ala Thr Lys Glu Lys Tyr Gly Asp Asp 
90 95 100 

cag ttc atg gaa tgg cgc cgc tec tac gac acc cca cca cca gag etc 451 
Gin Phe Met Glu Trp Arg Arg Ser Tyr Asp Thr Pro Pro Pro Glu Leu 
105 110 115 

gcg gat gac gca gag tac tec cag gca aat gac cct cgt tac gcg gac 4 99 
Ala Asp Asp Ala Glu Tyr Ser Gin Ala Asn Asp, Pro Arg Tyr Ala Asp 
120 125 130 

etc gac gta gtt cca cgc acc gaa tgc etc aag gac gtt gtg gtt cgt 547 
Leu Asp Val Val Pro Arg Thr Glu Cys Leu Lys Asp Val Val Val Arg 
135 140 145 

ttt gtt cct tac ttc gag gaa gaa ate ctg cca cgc gca aag aag ggc 595 
Phe Val Pro Tyr Phe Glu Glu Glu lie Leu Pro Arg Ala Lys Lys Gly 
150 155 160 165 

gaa acc gtc etc ate gca gca cac ggc aac tec ctg cgt gcg ctg gtt 643 
Glu Thr Val Leu lie Ala Ala His Gly Asn Ser Leu Arg Ala Leu Val 
170 175 180 

aag cac ctt gac ggc ate tec gat get gat ate gca gag etc aac ate 691 
Lys His Leu Asp Gly lie Ser Asp Ala Asp lie Ala Glu Leu Asn lie 
185 190 195 

cca acc ggc ate cca ctg gtc tac gaa ate gee gaa gac ggt tec gta 739 
Pro Thr Gly lie Pro Leu Val Tyr Glu lie Ala Glu Asp Gly Ser Val 
200 205 210 

gta aac cca ggc ggc acc tac etc gat cct gag gca gca gca gee ggc 787 
Val Asn Pro Gly Gly Thr Tyr Leu Asp Pro Glu Ala Ala Ala Ala Gly 
215 220 225 

gca gca gca gta gca aac cag ggt aat aag tagctatttg taggtgagca 837 
Ala Ala Ala Val Ala Asn Gin Gly Asn Lys 
230 235 

etc 840 



<210> 48 
<211> 239 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 48 

Met Thr Asn Gly Lys Leu lie Leu Leu Arg His Gly Gin Ser Glu Trp 
15 10 15 

Asn Ala Ser Asn Gin Phe Thr Gly Trp Val Asp Val Asn Leu Thr Glu 
20 25 30 

Gin Gly Glu Ala Glu Ala Lys Gly Val Leu Pro Gly Val Val Tyr Thr 
35 40 45 



Ser Leu Leu Arg Arg Ala lie Arg Thr Ala Asn lie Ala Leu Asn Ala 
50 55 60 
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Ala Asp Arg His Trp lie Pro Val lie Arg Asp Trp Arg Leu Asn Glu 
65 70 75 80 

Arg His Tyr Gly Ala Leu Gin Gly Leu Asp Lys Ala Ala Thr Lys Glu 
85 90 95 

Lys Tyr Gly Asp Asp Gin Phe Met Glu Trp Arg Arg Ser Tyr Asp Thr 
100 105 110 

Pro Pro Pro Glu Leu Ala Asp Asp Ala Glu Tyr Ser Gin Ala Asn Asp 
115 120 125 

Pro Arg Tyr Ala Asp Leu Asp Val Val Pro Arg Thr Glu Cys Leu Lys 
130 135 140 

Asp Val Val Val Arg Phe Val Pro Tyr Phe Glu Glu Glu lie Leu Pro 
145 150 155 160 

Arg Ala Lys Lys Gly Glu Thr Val Leu lie Ala Ala His Gly Asn Ser 
165 170 175 

Leu Arg Ala Leu Val Lys His Leu Asp Gly lie Ser Asp Ala Asp lie 
180 185 190 

Ala Glu Leu Asn lie Pro Thr Gly lie Pro Leu Val Tyr Glu lie Ala 
195 200 205 

Glu Asp Gly Ser Val Val Asn Pro Gly Gly Thr Tyr Leu Asp Pro Glu 
210 215 220 

Ala Ala Ala Ala Gly Ala Ala Ala Val Ala Asn Gin Gly Asn Lys 
225 230 235 



<210> 49 
<211> 729 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (706) 

<223> RXA00381 

<400> 49 

aaacctggtt tgtgtcttcc gctctcacgg acgatgattt ctccaagatc gagcaggcac 60 

tcaagcccgc cgcacgtgca gcagcagaag cgaaggcatc atg acg caa acc att 115 

Met Thr Gin Thr lie 
1 5 

gtc cat eta gtt cgc cac ggc gaa gtc cac aac cca gag aaa ate ctg 163 
Val His Leu Val Arg His Gly Glu Val His Asn Pro Glu Lys lie Leu 
10 15 20 

tac gga cgc atg ccc gga tac agg ttg tct tec cgt gga cgc age caa 211 
Tyr Gly Arg Met Pro Gly Tyr Arg Leu Ser Ser Arg Gly Arg Ser Gin 
25 30 35 



gec gee cgc act gca get tct ttt gaa ggc cac gat gtc acc tac att 
Ala Ala Arg Thr Ala Ala Ser Phe Glu Gly His Asp Val Thr Tyr lie 



259 
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40 45 50 

gcg gcc tec cca ttg cag cgt gtg cag gaa acc tec gaa ccg ttc ate 307 
Ala Ala Ser Pro Leu Gin Arg Val Gin Glu Thr Ser Glu Pro Phe lie 
55 60 65 

aag gtc aca ggc eta gaa ctg ate acc gac gag gat ctt ctg gaa gca 355 
Lys Val Thr Gly Leu Glu Leu lie Thr Asp Glu Asp Leu Leu Glu Ala 
70 75 80 85 

ggc aac cgt ttc gaa ggc ctg cgc acc aaa ggt tgg cgt tec cag ttg 403 
Gly Asn Arg Phe Glu Gly Leu Arg Thr Lys Gly Trp Arg Ser Gin Leu 
90 95 100 

tgg aac ccc gtg cgt tgg cct ttg atg tac aac ccc acg ctt ccc age 451 
Trp Asn Pro Val Arg Trp Pro Leu Met Tyr Asn Pro Thr Leu Pro Ser 
105 110 115 

tgg 99 c g aa cac tac acc g ac at t ttg gaa aga atg atg gcg get gtg 499 
Trp Gly Glu His Tyr Thr Asp lie Leu Glu Arg Met Met Ala Ala Val 
120 125 130 

gaa cga get egg gtg gca gcg gaa gga cac gaa gca ate ctg gtg acc 547 
Glu Arg Ala Arg Val Ala Ala Glu Gly His Glu Ala lie Leu Val Thr 
135 140 145 

cac cag ttg ccg ate gtg tgc gtg caa cgc cac gcc cgc gga caa age 595 
His Gin Leu Pro lie Val Cys Val Gin Arg His Ala Arg Gly Gin Ser 
150 155 160 165 

ctg tec cat aac cca gcg acc agg caa tgc gac etc gcc tea gtg aca 643 
Leu Ser His Asn Pro Ala Thr Arg Gin Cys Asp Leu Ala Ser Val Thr 
170 175 180 

tec ttg gtg ttc caa gac gat caa att gtc ggc gtg cat tac aac gaa 691 
Ser Leu Val Phe Gin Asp Asp Gin lie Val Gly Val His Tyr Asn Glu 
185 190 195 

cca get cag gag att tgatcactcg tgcgtttgac caa 729 
Pro Ala Gin Glu lie 
200 



<210> 50 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 50 

Met Thr Gin Thr He Val His Leu Val Arg His Gly Glu Val His Asn 
15 10 15 

Pro Glu Lys He Leu Tyr Gly Arg Met Pro Gly Tyr Arg Leu Ser Ser 
20 25 30 

Arg Gly Arg Ser Gin Ala Ala Arg Thr Ala Ala Ser Phe Glu Gly His 
35 40 45 

Asp Val Thr Tyr He Ala Ala Ser Pro Leu Gin Arg Val Gin Glu Thr 
50 55 60 
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Ser Glu Pro 
65 



Phe lie Lys Val Thr Gly 
70 



Leu Glu Leu lie 
75 



Thr Asp Glu 
80 



Asp Leu Leu 
Trp Arg Ser 



Glu Ala 
85 

Gin Leu 
100 



Gly Asn Arg 
Trp Asn Pro 



Phe 



Val 
105 



Glu Gly Leu Arg 
90 

Arg Trp Pro Leu 



Thr Lys Gly 
95 

Met Tyr Asn 
110 



Pro Thr Leu 
115 

Met Met Ala 
130 



Pro Ser Trp Gly Glu His 
120 

Ala Val Glu Arg Ala Arg 
135 



Tyr Thr Asp lie 
125 

Val Ala Ala Glu 
140 



Leu Glu Arg 
Gly His Glu 



Ala lie Leu 
145 



Val Thr 



His Gin Leu 
150 



Pro lie Val Cys Val 
155 



Gin Arg His 
160 



Ala Arg Gly 



Gin Ser 
165 



Leu Ser His Asn 



Pro Ala Thr Arg 
170 



Gin Cys Asp 
175 



Leu Ala Ser 



Val Thr Ser Leu Val Phe Gin Asp Asp Gin 
180 185 



He Val Gly 
190 



Val His Tyr 
195 



Asn Glu 



Pro Ala Gin 
200 



Glu He 



<210> 51 
<211> 822 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (799) 

<223> RXA02122 

<400> 51 

ggccttcagc tcaccgacag tttgtacatt tggtggaaga ctcacacccc acaccctaga 60 

ccttttttta agtgggcggt caggaatttt tcgcacaggt atg ctg cat gtc atg 115 

Met Leu His Val Met 



aag ccg ggt tea cac gca get gec gaa aag act caa tec act gtg gtt 163 

Lys Pro Gly Ser His Ala Ala Ala Glu Lys Thr Gin Ser Thr Val Val 
10 15 20 

tta etc att egg cat ggg caa acc cca aca act ggt cag gtt ctg cct 211 

Leu Leu He Arg His Gly Gin Thr Pro Thr Thr Gly Gin Val Leu Pro 
25 30 35 

ggt cag acg ccg ggt tta cac ctg tct gat aag ggt gaa gag cag gcg 259 

Gly Gin Thr Pro Gly Leu His Leu Ser Asp Lys Gly Glu Glu Gin Ala 
40 45 50 



egg gag gtg gca cag cgt ctg gcg gag gtg ccg att acc get gtg tat 
Arg Glu Val Ala Gin Arg Leu Ala Glu Val Pro He Thr Ala Val Tyr 
55 60 65 



307 
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tca teg ccg atg gag cgt gcg cag gaa aca gca gca ccg acg gtc age 355 

Ser Ser Pro Met Glu Arg Ala Gin Glu Thr Ala Ala Pro Thr Val Ser 

70 75 80 85 

get cat ggc etc gag ttg acg gtg gaa cct ggg ctt att gaa tgc gat 403 

Ala His Gly Leu Glu Leu Thr Val Glu Pro Gly Leu lie Glu Cys Asp 

90 95 100 

ttc ggc gag tgg acg ggc egg aaa eta act gag etc aat gee eta gag 4 51 

Phe Gly Glu Trp Thr Gly Arg Lys Leu Thr Glu Leu Asn Ala Leu Glu 

105 110 115 

gag tgg aaa gcg gtg cag aag aca ccg tct acc ttc agg ttt cca ggt 4 99 

Glu Trp Lys Ala Val Gin Lys Thr Pro Ser Thr Phe Arg Phe Pro Gly 

120 125 130 

ggt gag agt ttc gtg gaa atg cag gat egg atg gtg gag get ate ggc 547 

Gly Glu Ser Phe Val Glu Met Gin Asp Arg Met Val Glu Ala lie Gly 

135 140 145 

aac att gcg cag cag cat ccg gga gaa ate gtt get gcg ttt agt cat 595 

Asn lie Ala Gin Gin His Pro Gly Glu lie Val Ala Ala Phe Ser His 

150 155 160 165 

gee gac acg ate aag get gcg gtg get cat ttt gta ggc act cca ctg 643 

Ala Asp Thr lie Lys Ala Ala Val Ala His Phe Val Gly Thr Pro Leu 

170 175 180 

gat tct ttt cag cgc att ttc ate gac acg gcg tea att tec gca gtg 691 

Asp Ser Phe Gin Arg lie Phe lie Asp Thr Ala Ser lie Ser Ala Val 

185 190 195 

gaa ttt acc ggg aaa tct tea ggc gtc tec tec cat atg ctg ctg aca 739 

Glu Phe Thr Gly Lys Ser Ser Gly Val Ser Ser His Met Leu Leu Thr 

200 205 210 

aat tec aga aca gga teg ttg gga tac ctt cga gac aaa ctt ccg aaa 787 

Asn Ser Arg Thr Gly Ser Leu Gly Tyr Leu Arg Asp Lys Leu Pro Lys 

215 220 225 

get ccg caa cca tgatcacctc accatttgag cgc 822 

Ala Pro Gin Pro 

230 



<210> 52 
<211> 233 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 52 

Met Leu His Val Met Lys Pro Gly Ser His Ala Ala Ala Glu Lys Thr 
15 10 15 

Gin Ser Thr Val Val Leu Leu lie Arg His Gly Gin Thr Pro Thr Thr 
20 25 30 

Gly Gin Val Leu Pro Gly Gin Thr Pro Gly Leu His Leu Ser Asp Lys 
35 40 45 



Gly Glu Glu Gin Ala Arg Glu Val Ala Gin Arg Leu Ala Glu Val Pro 
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50 55 60 

lie Thr Ala Val Tyr Ser Ser Pro Met Glu Arg Ala Gin Glu Thr Ala 
65 70 75 80 

Ala Pro Thr Val Ser Ala His Gly Leu Glu Leu Thr Val Glu Pro Gly 
85 90 95 

Leu lie Glu Cys Asp Phe Gly Glu Trp Thr Gly Arg Lys Leu Thr Glu 
100 105 110 

Leu Asn Ala Leu Glu Glu Trp Lys Ala Val Gin Lys Thr Pro Ser Thr 
115 120 125 

Phe Arg Phe Pro Gly Gly Glu Ser Phe Val Glu Met Gin Asp Arg Met 
130 135 140 

Val Glu Ala lie Gly Asn lie Ala Gin Gin His Pro Gly Glu lie Val 
145 150 155 160 

Ala Ala Phe Ser His Ala Asp Thr lie Lys Ala Ala Val Ala His Phe 
165 170 175 

Val Gly Thr Pro Leu Asp Ser Phe Gin Arg lie Phe lie Asp Thr Ala 
180 185 190 

Ser lie Ser Ala Val Glu Phe Thr Gly Lys Ser Ser Gly Val Ser Ser 
195 200 205 

His Met Leu Leu Thr Asn Ser Arg Thr Gly Ser Leu Gly Tyr Leu Arg 
210 215 220 

Asp Lys Leu Pro Lys Ala Pro Gin Pro 
225 230 



<210> 53 
<211> 1161 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1138) 
<223> RXA00206 

<400> 53 

ttaaataaga tggtcagaga cagttttttg gcctgtcaac ccctgtgatt ctcttatttt 60 

tgggtgattg ttccggcgcg ggtgttgtga tgggtttaat atg gaa gac atg cga 115 

Met Glu Asp Met Arg 

1 5 

att get act etc acg tea ggc ggc gac tgc ccc gga eta aac gee gtc 163 

lie Ala Thr Leu Thr Ser Gly Gly Asp Cys Pro Gly Leu Asn Ala Val 

10 15 20 



ate cga gga ate gtc cgc aca gee age aat gaa ttt ggc tec ace gtc 
lie Arg Gly lie Val Arg Thr Ala Ser Asn Glu Phe Gly Ser Thr Val 
25 30 35 



211 
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gtt ggt tat caa gac ggt tgg gaa gga ctg tta ggc gat cgt cgc gta 259 
Val Gly Tyr Gin Asp Gly Trp Glu Gly Leu Leu Gly Asp Arg Arg Val 
40 45 50 

cag ctg tat gac gat gaa gat att gac cga ate etc ctt cga ggc ggc 307 
Gin Leu Tyr Asp Asp Glu Asp lie Asp Arg lie Leu Leu Arg Gly Gly 
55 60 65 

acc att ttg ggc act ggt cgc etc cat ccg gac aag ttt aag gec gga 355 
Thr lie Leu Gly Thr Gly Arg Leu His Pro Asp Lys Phe Lys Ala Gly 
70 75 80 85 

att gat cag att aag gec aac tta gaa gac gec ggc ate gat gee ctt 403 
lie Asp Gin lie Lys Ala Asn Leu Glu Asp Ala Gly lie Asp Ala Leu 
90 95 100 

ate cca ate ggt ggc gaa gga acc ctg aag ggt gee aag tgg ctg tct 451 
lie Pro lie Gly Gly Glu Gly Thr Leu Lys Gly Ala Lys Trp Leu Ser 
105 110 115 

gat aac ggt ate cct gtt gtc ggt gtc cca aag acc att gac aat gac 499 
Asp Asn Gly lie Pro Val Val Gly Val Pro Lys Thr lie Asp Asn Asp 
120 125 130 

gtg aat ggc act gac ttc acc ttc ggt ttc gat act get gtg gca gtg 547 
Val Asn Gly Thr Asp Phe Thr Phe Gly Phe Asp Thr Ala Val Ala Val 
135 140 145 

get acc gac get gtt gac cgc ctg cac acc acc get gaa tct cac aac 595 
Ala Thr Asp Ala Val Asp Arg Leu His Thr Thr Ala Glu Ser His Asn 
150 155 160 165 

cgt gtg atg ate gtg gag gtc atg ggc cgc cac gtg ggt tgg att get 643 
Arg Val Met lie Val Glu Val Met Gly Arg His Val Gly Trp lie Ala 
170 175 180 

ctg cac gca ggt atg gee ggc ggt get cac tac acc gtt att cca gaa 691 
Leu His Ala Gly Met Ala Gly Gly Ala His Tyr Thr Val lie Pro Glu 
185 190 195 

gta cct ttc gat att gca gag ate tgc aag gcg atg gaa cgt cgc ttc 739 
Val Pro Phe Asp lie Ala Glu lie Cys Lys Ala Met Glu Arg Arg Phe 
200 205 210 

cag atg ggc gag aag tac ggc att ate gtc gtt gcg gaa ggt gcg ttg 787 
Gin Met Gly Glu Lys Tyr Gly lie lie Val Val Ala Glu Gly Ala Leu 
215 220 225 

cca cgc gaa ggc acc atg gag ctt cgt gaa ggc cac att gac cag ttc 835 
Pro Arg Glu Gly Thr Met Glu Leu Arg Glu Gly His lie Asp Gin Phe 
230 235 240 245 

ggt cac aag acc ttc acg gga att gga cag cag ate get gat gag ate 883 
Gly His Lys Thr Phe Thr Gly lie Gly Gin Gin He Ala Asp Glu He 
250 255 260 

cac gtg cgc etc ggc cac gat gtt cgt acg acc gtt ctt ggc cac att 931 
His Val Arg Leu Gly His Asp Val Arg Thr Thr Val Leu Gly His He 
265 270 275 



caa cgt ggt gga acc cca act get ttc gac cgt gtt ctg gee act cgt 



979 
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Gln Arg Gly Gly Thr Pro Thr Ala Phe Asp Arg Val Leu Ala Thr Arg 
280 285 290 

tat ggt gtt cgt gca get cgt gcg tgc cat gag gga age ttt gac aag 1027 
Tyr Gly Val Arg Ala Ala Arg Ala Cys His Glu Gly Ser Phe Asp Lys 
295 300 305 

gtt gtt get ttg aag ggt gag age att gag atg ate acc ttt gaa gaa 1075 
Val Val Ala Leu Lys Gly Glu Ser lie Glu Met lie Thr Phe Glu Glu 
310 315 320 325 

gca gtc gga acc ttg aag gaa gtt cca ttc gaa cgc tgg gtt act gec 1123 
Ala Val Gly Thr Leu Lys Glu Val Pro Phe Glu Arg Trp Val Thr Ala 
330 335 340 

cag gca atg ttt gga tagtttttcg ggcttttatc aac 1161 
Gin Ala Met Phe Gly 
345 



<210> 54 
<211> 346 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 54 

Met Glu Asp Met Arg lie Ala Thr Leu Thr Ser Gly Gly Asp Cys Pro 
15 10 15 

Gly Leu Asn Ala Val lie Arg Gly lie Val Arg Thr Ala Ser Asn Glu 
20 25 30 

Phe Gly Ser Thr Val Val Gly Tyr Gin Asp Gly Trp Glu Gly Leu Leu 
35 40 45 

Gly Asp Arg Arg Val Gin Leu Tyr Asp Asp Glu Asp lie Asp Arg lie 
50 55 60 

Leu Leu Arg Gly Gly Thr lie Leu Gly Thr Gly Arg Leu His Pro Asp 
65 70 75 80 

Lys Phe Lys Ala Gly lie Asp Gin lie Lys Ala Asn Leu Glu Asp Ala 
85 90 95 

Gly lie Asp Ala Leu lie Pro lie Gly Gly Glu Gly Thr Leu Lys Gly 
100 105 110 

Ala Lys Trp Leu Ser Asp Asn Gly lie Pro Val Val Gly Val Pro Lys 
115 120" 125 

Thr lie Asp Asn Asp Val Asn Gly Thr Asp Phe Thr Phe Gly Phe Asp 
130 135 140 

Thr Ala Val Ala Val Ala Thr Asp Ala Val Asp Arg Leu His Thr Thr 
145 150 155 160 

Ala Glu Ser His Asn Arg Val Met lie Val Glu Val Met Gly Arg His 
165 170 175 

Val Gly Trp lie Ala Leu His Ala Gly Met Ala Gly Gly Ala His Tyr 
180 185 190 
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Thr Val lie Pro Glu Val Pro Phe Asp lie Ala Glu lie Cys Lys Ala 
195 200 205 

Met Glu Arg Arg Phe Gin Met Gly Glu Lys Tyr Gly lie lie Val Val 
210 215 220 

Ala Glu Gly Ala Leu Pro Arg Glu Gly Thr Met Glu Leu Arg Glu Gly 
225 230 235 240 

His He Asp Gin Phe Gly His Lys Thr Phe Thr Gly He Gly Gin Gin 
245 250 255 

He Ala Asp Glu He His Val Arg Leu Gly His Asp Val Arg Thr Thr 
260 265 270 

Val Leu Gly His He Gin Arg Gly Gly Thr Pro Thr Ala Phe Asp Arg 
275 280 285 

Val Leu Ala Thr Arg Tyr Gly Val Arg Ala Ala Arg Ala Cys His Glu 
290 295 300 

Gly Ser Phe Asp Lys Val Val Ala Leu Lys Gly Glu Ser He Glu Met 
305 310 315 320 

He Thr Phe Glu Glu Ala Val Gly Thr Leu Lys Glu Val Pro Phe Glu 
325 330 335 

Arg Trp Val Thr Ala Gin Ala Met Phe Gly 
340 345 



<210> 55 
<211> 1083 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> . (101) . . (1060) 
<223> RXA01243 

<400> 55 

gcgcaatcag cgatatcgat gtggtggtca ccgatgcggg tgcaccagca agtttcgttg 60 

agcagttgcg agaacgcgat gtagaagttg tgattgcaga atg att ctt aca gtc 115 

Met He Leu Thr Val 

1 5 

act gca agt ccg tat ctg ttg age acc aat gag ctt gac ggc acc ate 163 

Thr Ala Ser Pro Tyr Leu Leu Ser Thr Asn Glu Leu Asp Gly Thr lie 

10 15 20 

gaa att ggc gaa gca aac aaa ate egg cag gtt tec act gtt gec ggt 211 
Glu He Gly Glu Ala Asn Lys He Arg Gin Val Ser Thr Val Ala Gly 
25 30 35 



ggt ttt ggc acc ggt gtg get gec acc ttg ttt tat ggc ggc aat gaa 259 
Gly Phe Gly Thr Gly Val Ala Ala Thr Leu Phe Tyr Gly Gly Asn Glu 
40 45 50 
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act ttt gca gtt ttt ccc get cca gaa ate tct cat tac atg cgc ctg 307 
Thr Phe Ala Val Phe Pro Ala Pro Glu lie Ser His Tyr Met Arg Leu 
55 60 65 

gtg acg ttt get ggg ttg cct cat gaa att att ccg gtg gca ggt ccc 355 
Val Thr Phe Ala Gly Leu Pro His Glu lie lie Pro Val Ala Gly Pro 
70 75 80 85 

ate ccc atg cat ttg ace atg cgt gat gca gag ggc aat gag act aag 403 
lie Pro Met His Leu Thr Met Arg Asp Ala Glu Gly Asn Glu Thr Lys 
90 95 100 

ttc aaa gac tec ccc atg cct ttg gat gtg tec cag ttg gca att ctt 451 
Phe Lys Asp Ser Pro Met Pro Leu Asp Val Ser Gin Leu Ala lie Leu 
105 110 115 

cgt gat eta gtg gtg cgt cga gee gaa gat gee gcg tgg gtg ttg ttg 4 99 
Arg Asp Leu Val Val Arg Arg Ala Glu Asp Ala Ala Trp Val Leu Leu 
120 125 130 

ggt ggc aat ttg ccg tct ate gcg cct get gcg tgg ttt gtg gat gtg 547 
Gly Gly Asn Leu Pro Ser lie Ala Pro Ala Ala Trp Phe Val Asp Val 
135 140 145 

gtg aga tea ctt cgc ttg tac cac cct cat gtg aag gta get ate gca 595 
Val Arg Ser Leu Arg Leu Tyr His Pro His Val Lys Val Ala lie Ala 
150 155 160 165 

gca act ggt get gcg ttg cgt gcg gtt att cga cag ctt gca get acg 643 
Ala Thr Gly Ala Ala Leu Arg Ala Val lie Arg Gin Leu Ala Ala Thr 
170 175 180 

tec ccg gat gcg ctg att gtg get gcg gaa gaa ate gaa att gee act 691 
Ser Pro Asp Ala Leu lie Val Ala Ala Glu Glu lie Glu lie Ala Thr 
185 190 195 

gga tta gaa ccc aaa acc ttg aga ggt cca tgg gta gag gga gat etc 739 
Gly Leu Glu Pro Lys Thr Leu Arg Gly Pro Trp Val Glu Gly Asp Leu 
200 205 210 

tec ccg act gtg gcg gca gcg cgc get tta att gat age ggt gtc acc 787 
Ser Pro Thr Val Ala Ala Ala Arg Ala Leu lie Asp Ser Gly Val Thr 
215 220 225 

gag gtg ttg gtt acc aac aag egg acg gaa tct ttg tat gtt tec gag 835 
Glu Val Leu Val Thr Asn Lys Arg Thr Glu Ser Leu Tyr Val Ser Glu 
230 235 240 245 

tct gaa tea ctg tta gee age tac gac age acc cct ggt aag cag ggc 883 
Ser Glu Ser Leu Leu Ala Ser Tyr Asp Ser Thr Pro Gly Lys Gin Gly 
250 255 260 

gtg aat tgg egg gaa tct ttt act gca gga ttc ttg gca gca tec aat 931 
Val Asn Trp Arg Glu Ser Phe Thr Ala Gly Phe Leu Ala Ala Ser Asn 
265 270 275 

gat gga aaa tec act gag gac age gtg ate aac gcg gtt get tac gee 979 
Asp Gly Lys Ser Thr Glu Asp Ser Val lie Asn Ala Val Ala Tyr Ala 
280 285 290 

aac get gaa ggc agt gag tgg gac aac tac att ccc aca ccc gat aag 1027 
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Asn Ala Glu Gly Ser Glu Trp Asp Asn Tyr lie Pro Thr Pro Asp Lys 
295 300 305 

ctt egg gcg gag cac gtg gtc ate aaa teg ctt tagaccacgc aaaaagcetc 1080 

Leu Arg Ala Glu His Val 1 Val lie Lys Ser Leu 

310 315 320 

aaa 1083 



<210> 56 
<211> 320 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 56 

Met lie Leu Thr Val Thr Ala Ser Pro Tyr Leu Leu Ser Thr Asn Glu 
15 10 15 

Leu Asp Gly Thr lie Glu lie Gly Glu Ala Asn Lys lie Arg Gin Val 
20 25 30 

Ser Thr Val Ala Gly Gly Phe Gly Thr Gly Val Ala Ala Thr Leu Phe 
35 40 45 

Tyr Gly Gly Asn Glu Thr Phe Ala Val Phe Pro Ala Pro Glu lie Ser 
50 55 60 

His Tyr Met Arg Leu Val Thr Phe Ala Gly Leu Pro His Glu lie lie 
65 70 75 80 

Pro Val Ala Gly Pro lie Pro Met His Leu Thr Met Arg Asp Ala Glu 
85 90 95 

Gly Asn Glu Thr Lys Phe Lys Asp Ser Pro Met Pro Leu Asp Val Ser 
100 105 110 

Gin Leu Ala lie Leu Arg Asp Leu Val Val Arg Arg Ala Glu Asp Ala 
115 120 125 

Ala Trp Val Leu Leu Gly Gly Asn Leu Pro Ser lie Ala Pro Ala Ala 
130 135 140 

Trp Phe Val Asp Val Val Arg Ser Leu Arg Leu Tyr His Pro His Val 
145 150 155 160 

Lys Val Ala lie Ala Ala Thr Gly Ala Ala Leu Arg Ala Val lie Arg 
165 170 175 

Gin Leu Ala Ala Thr Ser Pro Asp Ala Leu lie Val Ala Ala Glu Glu 
180 185 190 

lie Glu lie Ala Thr Gly Leu Glu Pro Lys Thr Leu Arg Gly Pro Trp 
195 200 205 

Val Glu Gly Asp Leu Ser Pro Thr Val Ala Ala Ala Arg Ala Leu lie 
210 215 220 

Asp Ser Gly Val Thr Glu Val Leu Val Thr Asn Lys Arg Thr Glu Ser 
225 230 235 240 
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Leu Tyr Val Ser 



Pro Gly Lys Gin 
260 

Leu Ala Ala Ser 
275 

Ala Val Ala Tyr 
290 

Pro Thr Pro Asp 
305 



Glu Ser Glu Ser 
245 

Gly Val Asn Trp 



Asn Asp Gly Lys 
280 

Ala Asn Ala Glu 
295 

Lys Leu Arg Ala 
310 



Leu Leu Ala Ser 
250 

Arg Glu Ser Phe 
265 

Ser Thr Glu Asp 



Gly Ser Glu Trp 
300 

Glu His Val Val 
315 



Tyr Asp Ser Thr 
255 

Thr Ala Gly Phe 
270 

Ser Val lie Asn 
285 

Asp Asn Tyr lie 



lie Lys Ser Leu 
320 



<210> 57 
<211> 1113 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1090) 
<223> RXA01882 

<400> 57 

accctttttc caccttggct gattttgatg cccttgttac cgatgaccac acgctagatt 60 



ttccagtttt gcccgaccac aactttcagg tggtaacccc atg ate ate aca ttc 

Met lie lie Thr Phe 
1 5 



115 



r=3 



acc cca aac ccg agt att gat tec acg ctg teg etc ggc gaa gag etc 
Thr Pro Asn Pro Ser lie Asp Ser Thr Leu Ser Leu Gly Glu Glu Leu 
10 15 20 



163 



tec cgt gga tec gtc caa cga ctt gat tec gtc acc get gtc gca ggt 
Ser Arg Gly Ser Val Gin Arg Leu Asp Ser Val Thr Ala Val Ala Gly 
25 30 35 



211 



ggt aaa ggc ate aat gtc gee cac get gtc ttg ctt gcg ggc ttt gaa 
Gly Lys Gly He Asn Val Ala His Ala Val Leu Leu Ala Gly Phe Glu 
40 45 50 



259 



acc ttg get gtg ttc cca gec ggc aag etc gac ccc ttc gtc cca ctg 
Thr Leu Ala Val Phe Pro Ala Gly Lys Leu Asp Pro Phe Val Pro Leu 
55 60 65 



307 



gtc cgc gac ate ggc ttg ccc gtg gaa act gtt gtg ate aac aag aac 
Val Arg Asp He- Gly Leu Pro Val Glu Thr Val Val He Asn Lys Asn 
70 75 80 85 



355 



gtc cgc acc aac acc aca gtc acc gaa ccg gac ggc acc acc acc aag 
Val Arg Thr Asn Thr Thr Val Thr Glu Pro Asp Gly Thr Thr Thr Lys 
90 95 100 



403 



etc aac ggc ccc ggc gcg ccg etc age gag cag aag etc cgt age ttg 



451 
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Leu Asn Gly Pro Gly Ala Pro Leu Ser Glu Gin Lys Leu Arg Ser Leu 
105 110 115 

gaa aag gtg ctt ate gac gcg etc cgc ccc gaa gtc acc tgg gtt gtc 4 99 
Glu Lys Val Leu lie Asp Ala Leu Arg Pro Glu Val Thr Trp Val Val 
120 125 130 

ctg gcg ggc teg ctg cca cca ggg gca cca gtt gac tgg tac gcg cgt 547 
Leu Ala Gly Ser Leu Pro Pro Gly Ala Pro Val Asp Trp Tyr Ala Arg 
135 140 145 

etc acc gcg ttg ate cat tea gca cgc cct gac gtt cgc gtg get gtc 595 
Leu Thr Ala Leu lie His Ser Ala Arg Pro Asp Val Arg Val Ala Val 
150 155 160 165 

gat acc tea gac aag cca ctg atg gcg ttg ggc gag age ttg gat aca 643 
Asp Thr Ser Asp Lys Pro Leu Met Ala Leu Gly Glu Ser Leu Asp Thr 
170 175 180 

cct ggc get get ccg aac ctg att aag cca aat ggt ctg gaa ctg ggc 691 
Pro Gly Ala Ala Pro Asn Leu lie Lys Pro Asn Gly Leu Glu Leu Gly 
185 190 195 

cag ctg get aac act gat ggt gaa gag ctg gag gcg cgt get gcg caa 739 
Gin Leu Ala Asn Thr Asp Gly Glu Glu Leu Glu Ala Arg Ala Ala Gin 
200 205 210 

ggc gat tac gac gee ate ate gca get gcg gac gta ctg gtt aac cgt 787 
Gly Asp Tyr Asp Ala lie lie Ala Ala Ala Asp Val Leu Val Asn Arg 
215 220 225 

ggc ate gaa cag gtg ctt gtc acc ttg ggt gec gca gga gcg gtg ttg 835 
Gly lie Glu Gin Val Leu Val Thr Leu Gly Ala Ala Gly Ala Val Leu 
230 235 240 245 

gtc aac gca gaa ggt gcg tgg act get act tct cca aag att gat gtt 883 
Val Asn Ala Glu Gly Ala Trp Thr Ala Thr Ser Pro Lys lie Asp Val 
250 255 260 

gta tec acc gtt gga get gga gac tgt get ctt gca ggt ttt gtt atg 931 
Val Ser Thr Val Gly Ala Gly Asp Cys Ala Leu Ala Gly Phe Val Met 
265 270 275 

gca cgt tec cag aag aaa aca ctg gag gaa tct ctg ctg aat gee gtg 979 
Ala Arg Ser Gin Lys Lys Thr Leu Glu Glu Ser Leu Leu Asn Ala Val 
280 285 290 

tct tac ggc teg act gcg gcg tct ctt cct ggc act acc att cct cgt 1027 
Ser Tyr Gly Ser Thr Ala Ala Ser Leu Pro Gly Thr Thr lie Pro Arg 
295 300 305 

cct gac caa etc gee aca get ggt gca acg gtc acc caa gtc aaa gga 1075 
Pro Asp Gin Leu Ala Thr Ala Gly Ala Thr Val Thr Gin Val Lys Gly 
310 315 320 325 

ttg aaa gaa tea gca tgaatagcgt aaataattcc teg 1113 
Leu Lys Glu Ser Ala 
330 



<210> 58 
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<211> 330 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 58 

Met lie lie Thr Phe Thr Pro Asn Pro Ser lie Asp Ser Thr Leu Ser 
15 10 15 

Leu Gly Glu Glu Leu Ser Arg Gly Ser Val Gin Arg Leu Asp Ser Val 
20 25 30 

Thr Ala Val Ala Gly Gly Lys Gly lie Asn Val Ala His Ala Val Leu 
35 40 45 

Leu Ala Gly Phe Glu Thr Leu Ala Val Phe Pro Ala Gly Lys Leu Asp 
50 55 60 

Pro Phe Val Pro Leu Val Arg Asp lie Gly Leu Pro Val Glu Thr Val 
65 70 75 80 

Val lie Asn Lys Asn Val Arg Thr Asn Thr Thr Val , Thr Glu Pro Asp 
85 90 95 

Gly Thr Thr Thr Lys Leu Asn. Gly Pro Gly Ala Pro Leu Ser Glu Gin 
100 105 110 

Lys Leu Arg Ser Leu Glu Lys Val Leu lie Asp Ala Leu Arg Pro Glu 
115 120 125 

Val Thr Trp Val Val Leu Ala Gly Ser Leu Pro Pro Gly Ala Pro Val 
130 135 140 

Asp Trp Tyr Ala Arg Leu Thr Ala Leu lie His Ser Ala Arg Pro Asp 
145 150 155 160 

Val Arg Val Ala Val Asp Thr Ser Asp Lys Pro Leu Met Ala Leu Gly 
165 170 175 

Glu Ser Leu Asp Thr Pro Gly Ala Ala Pro Asn Leu lie Lys Pro Asn 
180 185 190 

Gly Leu Glu Leu Gly Gin Leu Ala Asn Thr Asp Gly Glu Glu Leu Glu 
195 200 205 

Ala Arg Ala Ala Gin Gly Asp Tyr Asp Ala lie lie Ala Ala Ala Asp 
210 215 220 

Val Leu Val Asn Arg Gly lie Glu Gin Val Leu Val Thr Leu Gly Ala 
225 230 235 240 

Ala Gly Ala Val Leu Val Asn Ala Glu Gly Ala Trp Thr Ala Thr Ser 
245 250 255 

Pro Lys lie Asp Val Val Ser Thr Val Gly Ala Gly Asp Cys Ala Leu 
260 265 270 

Ala Gly Phe Val Met Ala Arg Ser Gin Lys Lys Thr Leu Glu Glu Ser 
275 280 285 

Leu Leu Asn Ala Val Ser Tyr Gly Ser Thr Ala Ala Ser Leu Pro Gly 
290 295 300 
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Thr Thr lie Pro Arg Pro Asp Gin Leu Ala Thr Ala Gly Ala Thr Val 
305 310 315 320 

Thr Gin Val Lys Gly Leu Lys Glu Ser Ala 
325 330 



<210> 59 
<211> 1155 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1132) 
<223> RXA01702 

<400> 59 

attgtgaatg tgggattatc ggttcgcgct tcaccatgtt tctgcatgat gaaattacat 60 

acatagttca gtgacagtca ccttttggag gagacacctt atg cct ate gca act 115 

Met Pro lie Ala Thr 

1 5 

ccc gag gtc tat aac gag atg etc gat cgt get aag gaa ggc gga ttc 163 

Pro Glu Val Tyr Asn Glu Met Leu Asp Arg Ala Lys Glu Gly Gly Phe 

10 15 20 

gee ttc cca gec ate aac tgc acc tec teg gaa ace ate aac gca get 211 
Ala Phe Pro Ala lie Asn Cys Thr Ser Ser Glu Thr lie Asn Ala Ala 
25 30 35 

etc aag ggc ttc gca gag get gaa tct gac gga ate ate cag ttc tec 259 
Leu Lys Gly Phe Ala Glu Ala Glu Ser Asp Gly lie lie Gin Phe Ser 
40 45 50 

acc ggt ggt gca gag ttc ggt tec ggc ctg gca gta aag aac aag gtc 307 
Thr Gly Gly Ala Glu Phe Gly Ser Gly Leu Ala Val Lys Asn Lys Val 
55 60 65 

aag ggc gca gtt gcg ctt gca gee ttc gee cac gag gca gca aag age 355 
Lys Gly Ala Val Ala Leu Ala Ala Phe Ala His Glu Ala Ala Lys Ser 
70 75 80 85 

tac ggc ate aac gtt get ctg cac act gac cac tgc cag aag gaa gtc 403 
Tyr Gly lie Asn Val Ala Leu His Thr Asp His Cys Gin Lys Glu Val 
90 95 100 

ctg gac gag tac gtc cgc cca ctg ctg get ate tec cag gag cgc gtc 451 
Leu Asp Glu Tyr Val Arg Pro Leu Leu Ala lie Ser Gin Glu Arg Val 
105 110 115 

gac cgc ggc gag ctt cca ctg ttc cag tec cac atg tgg gat ggt tec 4 99 
Asp Arg Gly Glu Leu Pro Leu Phe Gin Ser His Met Trp Asp Gly Ser 
120 125 130 



get gtc cca ate gac gag aac etc gaa ate gca cag gag ctg ctg get 547 
Ala Val Pro lie Asp Glu Asn Leu Glu lie Ala Gin Glu Leu Leu Ala 
135 140 145 
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aag gcc aag gca gcg aac ate ate ttg gaa gtt gag ate ggt gtt gtc 595 
Lys Ala Lys Ala Ala Asn lie lie Leu Glu Val Glu lie Gly Val Val 
150 155 160 165 

ggt ggc gaa gaa gac ggc gtt gag get aag get ggc gca aac etc tac 643 
Gly Gly Glu Glu Asp Gly Val Glu Ala Lys Ala Gly Ala Asn Leu Tyr 
170 175 180 

acc tec cca gaa gac ttt gag aag ace ate gat gca ate ggc acc ggt 691 
Thr Ser Pro Glu Asp Phe Glu Lys Thr lie Asp Ala lie Gly Thr Gly 
185 190 195 

gag aag ggc cgc tac ctg eta gca get acc ttc ggt aac gtc cac ggc 739 
Glu Lys Gly Arg Tyr Leu Leu Ala Ala Thr Phe Gly Asn Val His Gly 
200 205 210 

gtt tac aag cca ggc aac gtc aag ctg cgc cca gag gtc etc ctt gag 787 
Val Tyr Lys Pro Gly Asn Val Lys Leu Arg Pro Glu Val Leu Leu Glu 
215 220 225 

ggc cag cag gtt gca cgc aag aag ctt gga ctt gca gac gac gca ctt 835 
Gly Gin Gin Val Ala Arg Lys Lys Leu Gly Leu Ala Asp Asp Ala Leu 
230 235 240 245 

cca ttc gac ttc gtc ttc cac ggt ggc tea ggc tec gag aag gaa aag 883 
Pro Phe Asp Phe Val Phe His Gly Gly Ser Gly Ser Glu Lys Glu Lys 
250 255 260 

ate gaa gag gcg ctg acc tac ggc gtc ate aag atg aac gtt gat act 931 
lie Glu Glu Ala Leu Thr Tyr Gly Val lie Lys Met Asn Val Asp Thr 
265 270 275 

gac acc cag tac gca ttc acc cgc cca ate gtc tec cac atg ttt gag 979 
Asp Thr Gin Tyr Ala Phe Thr Arg Pro lie Val Ser His Met Phe Glu 
280 285 290 

aac tac aac ggc gtt etc aag ate gac ggc gag gtc gga aac aag aag 1027 
Asn Tyr Asn Gly Val Leu Lys lie Asp Gly Glu Val Gly Asn Lys Lys 
295 300 305 

get tac gac cca cgc tct tac atg aag aag get gag cag age atg tct 1075 
Ala Tyr Asp Pro Arg Ser Tyr Met Lys Lys Ala Glu Gin Ser Met Ser 
310 315 320 325 

gag cgc att ate gag tct tgc cag gac etc aag tct gtt gga aag acc 1123 
Glu Arg lie lie Glu Ser Cys Gin Asp Leu Lys Ser Val Gly Lys Thr 
330 335 340 

acc tct aag taatctcagc agttaaaaag ggc 1155 
Thr Ser Lys 



<210> 60 
<211> 344 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 60 

Met Pro lie Ala Thr Pro Glu Val Tyr Asn Glu Met Leu Asp Arg Ala 
15 10 15 
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Lys Glu Gly Gly Phe Ala Phe Pro Ala lie Asn Cys Thr Ser Ser Glu 
20 25 30 

Thr lie Asn Ala Ala Leu Lys Gly Phe Ala Glu Ala Glu Ser Asp Gly 
35 40 45 

lie lie Gin Phe Ser Thr Gly Gly Ala Glu Phe Gly Ser Gly Leu Ala 
50 55 60 

Val Lys Asn Lys Val Lys Gly Ala Val Ala Leu Ala Ala Phe Ala His 
65 70 75 80 

Glu Ala Ala Lys Ser Tyr Gly lie Asn Val Ala Leu His Thr Asp His 
85 90 95 

Cys Gin Lys Glu Val Leu Asp Glu Tyr Val Arg Pro Leu Leu Ala lie 
100 105 110 

Ser Gin Glu Arg Val Asp Arg Gly Glu Leu Pro Leu Phe Gin Ser His 
115 120 125 

Met Trp Asp Gly Ser Ala Val Pro lie Asp Glu Asn Leu Glu lie Ala 
130 135 140 

Gin Glu Leu Leu Ala Lys Ala Lys Ala Ala Asn lie lie Leu Glu Val 
145 150 155 160 

Glu lie Gly Val Val Gly Gly Glu Glu Asp Gly Val Glu Ala Lys Ala 
165 170 175 

Gly Ala Asn Leu Tyr Thr Ser Pro Glu Asp Phe Glu Lys Thr lie Asp 
180 185 190 

Ala lie Gly Thr Gly Glu Lys Gly Arg Tyr Leu Leu Ala Ala Thr Phe 
195 200 205 

Gly Asn Val His Gly Val Tyr Lys Pro Gly Asn Val Lys Leu Arg Pro 
210 215 220 

Glu Val Leu Leu Glu Gly Gin Gin Val Ala Arg Lys Lys Leu Gly Leu 
225 230 235 240 

Ala Asp Asp Ala Leu Pro Phe Asp Phe Val Phe His Gly Gly Ser Gly 
245 250 255 

Ser Glu Lys Glu Lys lie Glu Glu Ala Leu Thr Tyr Gly Val lie Lys 
260 265 270 

Met Asn Val Asp Thr Asp Thr Gin Tyr Ala Phe Thr Arg Pro lie Val 
275 280 285 

Ser His Met Phe Glu Asn Tyr Asn Gly Val Leu Lys lie Asp Gly Glu 
290 295 300 

Val Gly Asn Lys Lys Ala Tyr Asp Pro Arg Ser Tyr Met Lys Lys Ala 
305 310 315 320 

Glu Gin Ser Met Ser Glu Arg lie lie Glu Ser Cys Gin Asp Leu Lys 
325 330 335 
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Ser Val Gly Lys Thr Thr Ser Lys 
340 



UJ 



<210> 61 
<211> 900 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (877) 

<223> RXA02258 

<400> 61 

cgttgcaatt ctcgctcagt aaatccgaca cggccctttg ttagaaaaca aaacataaag 60 

ggccaccggg aaactttttt aagaaaggtg tgtttcacac atg gca cgt aag cca 115 

Met Ala Arg Lys Pro 
1 5 

ctt ate get ggt aac tgg aag atg aac ctg gat cac cag cag gca ate 163 
Leu lie Ala Gly Asn Trp Lys Met Asn Leu Asp His Gin Gin Ala lie 
10 15 20 

ggc act gtt cag aag ctt gca ttc gec ctt cca aag gaa tac ttc gag 211 
Gly Thr Val Gin Lys Leu Ala Phe Ala Leu Pro Lys Glu Tyr Phe Glu 
25 30 35 

aag gtt gac gtt gca gtc ace gtt cct ttc act gac ate cgc tec gtc 259 
Lys Val Asp Val Ala Val Thr Val Pro Phe Thr Asp lie Arg Ser Val 
40 45 50 

cag act etc gtt gag ggc gac aag ctt gag gtc act ttc ggt get cag 307 
Gin Thr Leu Val Glu Gly Asp Lys Leu Glu Val Thr Phe Gly Ala Gin 
55 60 65 

gac gtc tec cag cac gag tec ggt gcg tac acc ggt gaa gtt tct gca 355 
Asp Val Ser Gin His Glu Ser Gly Ala Tyr Thr Gly Glu Val Ser Ala 
70 75 80 85 

age atg ctg gca aag ttg aac tgc tct tgg gtt gtc gtt gga cac tec 403 
Ser Met Leu Ala Lys Leu Asn Cys Ser Trp Val Val Val Gly His Ser 
90 95 100 

gag cgc cgc gag tac cac aac gag tct gat gag ttg gtt get gcg aag 451 
Glu Arg Arg Glu Tyr His Asn Glu Ser Asp Glu Leu Val Ala Ala Lys 
105 110 115 

gca aag gca get ctg tec aac ggc ate age ccg ate gtc tgc gtt ggt 499 
Ala Lys Ala Ala Leu Ser Asn Gly lie Ser Pro lie Val Cys Val Gly 
120 125 130 

gag cca ctg gaa ate cgt gaa get ggc acc cac gtt gag tac gtc gtc 547 
Glu Pro Leu Glu He Arg Glu Ala Gly Thr His Val Glu Tyr Val Val 
135 140 145 

gag cag acc cgt aag tec ctt get ggc ctg gat get get gag ctg gee 595 
Glu Gin Thr Arg Lys Ser Leu Ala Gly Leu Asp Ala Ala Glu Leu Ala 
150 155 160 165 
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aac acc gtt ate gcg tat gag cca gtg tgg get ate ggc ace ggt aag 643 
Asn Thr Val lie Ala Tyr Glu Pro Val Trp Ala lie Gly Thr Gly Lys 
170 175 180 

gtt get tec gca get gac get cag gaa gtg tgc aag get ate cgc ggt 691 
Val Ala Ser Ala Ala Asp Ala Gin Glu Val Cys Lys Ala lie Arg Gly 
185 190 195 

ctg ate gtg gag ctt gca ggc gac gag gtc get gag ggc ctg cgt att 739 
Leu lie Val Glu Leu Ala Gly Asp Glu Val Ala Glu Gly Leu Arg lie 
200 205 210 

ctt tac ggt ggt tct gtt aag gca gaa acc gtc get gag ate gtc ggt 787 
Leu Tyr Gly Gly Ser Val Lys Ala Glu Thr Val Ala Glu lie Val Gly 
215 220 225 

cag cct gac gtc gac ggc gga ctt gtc ggt ggc get tec etc gac ggt 835 
Gin Pro Asp Val Asp Gly Gly Leu Val Gly Gly Ala Ser Leu Asp Gly 
230 235 240 245 

gaa gca ttc gee aag ctg get gee aac get gcg age gtt get 877 
Glu Ala Phe Ala Lys Leu Ala Ala Asn Ala Ala Ser Val Ala 
~2 250 255 

taaagtacag agctttaaag cac 900 

s y 

SJ <210> 62 

£ <211> 259 

q <212> PRT 

~ <213> Corynebacterium glutamicum 

J? <400> 62 

Met Ala Arg Lys Pro Leu lie Ala Gly Asn Trp Lys Met Asn Leu Asp 
IU 1 5 10 15 

D His Gin Gin Ala lie Gly Thr Val Gin Lys Leu Ala Phe Ala Leu Pro 

Q 20 25 30 

Lys Glu Tyr Phe Glu Lys Val Asp Val Ala Val Thr Val Pro Phe Thr 
35 40 45 

Asp lie Arg Ser Val Gin Thr Leu Val Glu Gly Asp Lys Leu Glu Val 
50 55 60 

Thr Phe Gly Ala Gin Asp Val Ser Gin His Glu Ser Gly Ala Tyr Thr 
65 70 75 80 

Gly Glu Val Ser Ala Ser Met Leu Ala Lys Leu Asn Cys Ser Trp Val 
85 90 95 

Val Val Gly His Ser Glu Arg Arg Glu Tyr His Asn Glu Ser Asp Glu 
100 105 110 

Leu Val Ala Ala Lys Ala Lys Ala Ala Leu Ser Asn Gly lie Ser Pro 
115 120 125 

lie Val Cys Val Gly Glu Pro Leu Glu lie Arg Glu Ala Gly Thr His 
130 135 140 



Val Glu Tyr Val Val Glu Gin Thr Arg Lys 



Ser Leu Ala Gly Leu Asp 
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145 150 155 160 

Ala Ala Glu Leu Ala Asn Thr Val lie Ala Tyr Glu Pro Val Trp Ala 
165 170 175 

lie Gly Thr Gly Lys Val Ala Ser Ala Ala Asp Ala Gin Glu Val Cys 
180 185 190 

Lys Ala lie Arg Gly Leu lie Val Glu Leu Ala Gly Asp Glu Val Ala 
195 200 205 

Glu Gly Leu Arg lie Leu Tyr Gly Gly Ser Val Lys Ala Glu Thr Val 
210 215 220 

Ala Glu lie Val Gly Gin Pro Asp Val Asp Gly Gly Leu Val Gly Gly 
225 230 235 240 

Ala Ser Leu Asp Gly Glu Ala Phe Ala Lys Leu Ala Ala Asn Ala Ala 
245 250 255 

Ser Val Ala 



<210> 63 
<211> 1563 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1540) 

<223> RXN01225 

<400> 63 

tttgggctaa tgttgggggg agtgctttca actatccacg agagctgccc agtgataaac 60 

cccgggttaa ccccacgcct aagtcagtga aggacttttt atg acg cac aac cac 115 

Met Thr His Asn His 
1 5 

aag gac tgg aac gat cgc att gca gtt gcg gag gaa atg gtg ccg ttg 163 
Lys Asp Trp Asn Asp Arg lie Ala Val Ala Glu Glu Met Val Pro Leu 
10 15 20 

ate ggg cgc ctg cac cgc aac aac aac gtg gtg gtt tec gta ttc ggt 211 
He Gly Arg Leu His Arg Asn Asn Asn Val Val Val Ser Val Phe Gly 
25 30 35 

cgt etc ctt gtg aat gtc tea gac ate gat ate ate aag tct cac cgc 259 
Arg Leu Leu Val Asn Val Ser Asp He Asp He He Lys Ser His Arg 
40 45 50 

tac gee cgc cac ate ata tec aag gaa ctt cca ctg gaa age tec ttg 307 
Tyr Ala Arg His He He Ser Lys Glu Leu Pro Leu Glu Ser Ser Leu 
55 60 65 



gat att ttg cgc gaa ctg gta gat atg aac ctt ggt ace gca 
Asp He Leu Arg Glu Leu Val Asp Met Asn Leu Gly Thr Ala 
70 75 80 



teg ate 
Ser He 
85 



355 
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gac ctg gga cag ctg gcc tac age ttc gaa gaa tec gaa age acc gac 403 
Asp Leu Gly Gin Leu Ala Tyr Ser Phe Glu Glu Ser Glu Ser Thr Asp 
90 95 100 

ctg cgt gcc ttc ctg gag gac get etc gcg ccg gtc att ggt gcg gaa 451 
Leu Arg Ala Phe Leu Glu Asp Ala Leu Ala Pro Val lie Gly Ala Glu 
105 110 115 

acc gac ate aac cca act gat ate gtg ctg tac ggt ttc ggc cgc ate 499 
Thr Asp lie Asn Pro Thr Asp lie Val Leu Tyr Gly Phe Gly Arg lie 
120 125 130 

ggt cgc ctg ctg gcc cgc ate ctg gtt tec cgc gag gca ctg tat gac 547 
Gly Arg Leu Leu Ala Arg lie Leu Val Ser Arg Glu Ala Leu Tyr Asp 
135 140 145 

ggt get cgt ctg cgc gcc ate gtg gtc cgc aaa aat ggt gaa gaa gac 595 
Gly Ala Arg Leu Arg Ala lie Val Val Arg Lys Asn Gly Glu Glu Asp 
150 155 160 165 

ctg gtc aag cgc gca tec ttg ctg cgt cgt gat tct gtc cac ggt gga 643 
Leu Val Lys Arg Ala Ser Leu Leu Arg Arg Asp Ser Val His Gly Gly 
170 175 180 

ttc gat ggc acc ate acc acc gat tat gac aac aac ate ate tgg gcc 691 
Phe Asp Gly Thr lie Thr Thr Asp Tyr Asp Asn Asn lie lie Trp Ala 
185 190 195 

aac ggc acc cca ate aag gtc ate tac tec aat gac cca gcc acc att 739 
Asn Gly Thr Pro lie Lys Val lie Tyr Ser Asn Asp Pro Ala Thr lie 
200 205 210 

gat tac acc gaa tac ggc ate aat gac gcc gtc gtg gta gac aac acc 787 
Asp Tyr Thr Glu Tyr Gly lie Asn Asp Ala Val Val Val Asp Asn Thr 
215 220 225 

ggc cgc tgg cgt gac cgc gaa ggc ctg tec cag cac etc aag tec aag 835 
Gly Arg Trp Arg Asp Arg Glu Gly Leu Ser Gin His Leu Lys Ser Lys 
230 235 240 245 

ggc gtt gcc aag gtt gta etc acc gcg ccg ggc aag ggc gat ctg aag 883 
Gly Val Ala Lys Val Val Leu Thr Ala Pro Gly Lys Gly Asp Leu Lys 
250 255 260 

aac ate gtg tac ggc ate aac cac acc gac ate acc gca gat gat cag 931 
Asn lie Val Tyr Gly lie Asn His Thr Asp lie Thr Ala Asp Asp Gin 
265 270 275 

ate gtt tec gca gca tea tgc acc acc aat gcc att acc cca gtg etc 979 
lie Val Ser Ala Ala Ser Cys Thr Thr Asn Ala lie Thr Pro Val Leu 
280 285 290 

aag gtg ate aat gat cgc tac ggc gtg gaa ttc ggc cac gta gaa acc 1027 
Lys Val He Asn Asp Arg Tyr Gly Val Glu Phe Gly His Val Glu Thr 
295 300 305 

gtt cac tec ttc acc aat gac cag aac ctg ate gac aac ttc cac aag 1075 
Val His Ser Phe Thr Asn Asp Gin Asn Leu He Asp Asn Phe His Lys 
310 315 320 325 

ggt tct cgc cgt ggt cgc gca gca ggt ctg aat atg gtt etc acc gaa 1123 
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Gly Ser Arg Arg Gly Arg Ala Ala Gly Leu Asn Met Val Leu Thr Glu 
330 335 340 

acc ggc get gca aag get gta tec aag gcg ctt cca gag ctg gaa ggc 1171 
Thr Gly Ala Ala Lys Ala Val Ser Lys Ala Leu Pro Glu Leu Glu Gly 
345 350 355 

aag etc acc ggc aat gec ate cgc gtt cct acc cct gac gtg tec atg 1219 
Lys Leu Thr Gly Asn Ala lie Arg Val Pro Thr Pro Asp Val Ser Met 
360 365 370 

get gtg etc aac ttg acc ctg aac acg gag gtg gac cgc gat gag gtc 1267 
Ala Val Leu Asn Leu Thr Leu Asn Thr Glu Val Asp Arg Asp Glu Val 
375 380 385 

aac gag ttc etc cgc cgt gtg tec ctg cac tct gac ttg cgc cag caa 1315 
Asn Glu Phe Leu Arg Arg Val Ser Leu His Ser Asp Leu Arg Gin Gin 
390 395 400 405 

ate gac tgg ate cgt tec cca gag gtt gtt tec act gac ttc gtg ggc 1363 
lie Asp Trp lie Arg Ser Pro Glu Val Val Ser Thr Asp Phe Val Gly 
410 415 420 

acc acc cac gcg ggc ate gtt gat ggt eta gee acc ate gca acc ggt 1411 
Thr Thr His Ala Gly lie Val Asp Gly Leu Ala Thr lie Ala Thr Gly 
425 430 435 

cgc cac ctg gtg ctt tac gtg tgg tac gac aac gag ttc ggc tac tec 1459 
Arg His Leu Val Leu Tyr Val Trp Tyr Asp Asn Glu Phe Gly Tyr Ser 
440 445 450 

aac cag gtc att cgc ate gtc gag gag ate gee ggc gtg cgt cct cgc 1507 
Asn Gin Val lie Arg lie Val Glu Glu lie Ala Gly Val Arg Pro Arg 
455 460 465 

gtg tac ccg gag cgc agg cag cca gec gta eta taggttatcc aagectaata 1560 
Val Tyr Pro Glu Arg Arg Gin Pro Ala Val Leu 
470 475 480 

cac 1563 



<210> 64 
<211> 480 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 64 

Met Thr His Asn His Lys Asp Trp Asn Asp Arg lie Ala Val Ala Glu 
15 10 15 

Glu Met Val Pro Leu lie Gly Arg Leu His Arg Asn Asn Asn Val Val 
20 25 30 

Val Ser Val Phe Gly Arg Leu Leu Val Asn Val Ser Asp lie Asp lie 
35 40 45 

lie Lys Ser His Arg Tyr Ala Arg His lie lie Ser Lys Glu Leu Pro 
50 55 60 

Leu Glu Ser Ser Leu Asp lie Leu Arg Glu Leu Val Asp Met Asn Leu 
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65 70 75 80 

Gly Thr Ala Ser lie Asp Leu Gly Gin Leu Ala Tyr Ser Phe Glu Glu 
85 90 95 

Ser Glu Ser Thr Asp Leu Arg Ala Phe Leu Glu Asp Ala Leu Ala Pro 
100 105 110 

Val lie Gly Ala Glu Thr Asp lie Asn Pro Thr Asp lie Val Leu Tyr 
115 120 125 

Gly Phe Gly Arg lie Gly Arg Leu Leu Ala Arg lie Leu Val Ser Arg 
130 135 140 

Glu Ala Leu Tyr Asp Gly Ala Arg Leu Arg Ala lie Val Val Arg Lys 
145 150 155 160 

Asn Gly Glu Glu Asp Leu Val Lys Arg Ala Ser Leu Leu Arg Arg Asp 
165 170 175 

Ser Val His Gly Gly Phe Asp Gly Thr lie Thr Thr Asp Tyr Asp Asn 
180 185 190 

Asn lie lie Trp Ala Asn Gly Thr Pro lie Lys Val lie Tyr Ser Asn 
195 200 205 

Asp Pro Ala Thr lie Asp Tyr Thr Glu Tyr Gly lie Asn Asp Ala Val 
210 215 220 

Val Val Asp Asn Thr Gly Arg Trp Arg Asp Arg Glu Gly Leu Ser Gin 
225 230 235 240 

His Leu Lys Ser Lys Gly Val Ala Lys Val Val Leu Thr Ala Pro Gly 
245 250 255 

Lys Gly Asp Leu Lys Asn lie Val Tyr Gly lie Asn His Thr Asp lie 
260 265 270 

Thr Ala Asp Asp Gin lie Val Ser Ala Ala Ser Cys Thr Thr Asn Ala 
275 280 285 

lie Thr Pro Val Leu Lys Val lie Asn Asp Arg Tyr Gly Val Glu Phe 
290 295 300 

Gly His Val Glu Thr Val His Ser Phe Thr Asn Asp Gin Asn Leu lie 
305 310 315 320 

Asp Asn Phe His Lys Gly Ser Arg Arg Gly Arg Ala Ala Gly Leu Asn 
325 330 335 

Met Val Leu Thr Glu Thr Gly Ala Ala Lys Ala Val Ser Lys Ala Leu 
340 345 350 

Pro Glu Leu Glu Gly Lys Leu Thr Gly Asn Ala lie Arg Val Pro Thr 
355 360 365 

Pro Asp Val Ser Met Ala Val Leu Asn Leu Thr Leu Asn Thr Glu Val 
370 375 380 

Asp Arg Asp Glu Val Asn Glu Phe Leu Arg Arg Val Ser Leu His Ser 
385 390 395 400 
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Asp Leu Arg Gin Gin lie Asp Trp lie Arg Ser Pro Glu Val Val Ser 
405 410 415 

Thr Asp Phe Val Gly Thr Thr His Ala Gly He Val Asp Gly Leu Ala 
420 425 430 

Thr He Ala Thr Gly Arg His Leu Val Leu Tyr Val Trp Tyr Asp Asn 
435 440 445 

Glu Phe Gly Tyr Ser Asn Gin Val He Arg He Val Glu Glu He Ala 
450 455 460 

Gly Val Arg Pro Arg Val Tyr Pro Glu Arg Arg Gin Pro Ala Val Leu 
465 470 475 480 



<210> 65 
<211> 1563 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1540) 
<223> FRXA01225 

<400> 65 

tttgggctaa tgttgggggg agtgctttca actatccacg agagctgccc agtgataaac 60 

cccgggttaa ccccacgcct aagtcagtga aggacttttt atg acg cac aac cac 115 

Met Thr His Asn His 
1 5 

aag gac tgg aac gat cgc att gca gtt gcg gag gaa atg gtg ccg ttg 163 
Lys Asp Trp Asn Asp Arg He Ala Val Ala Glu Glu Met Val Pro Leu 
10 15 20 

ate ggg cgc ctg cac cgc aac aac aac gtg gtg gtt tec gta ttc ggt 211 
He Gly Arg Leu His Arg Asn Asn Asn Val Val Val Ser Val Phe Gly 
25 30 35 

cgt etc ctt gtg aat gtc tea gac ate gat ate ate aag tct cac cgc 259 
Arg Leu Leu Val Asn Val Ser Asp He Asp He He Lys Ser His Arg 
40 45 50 

tac gec cgc cac ate ata tec aag gaa ctt cca ctg gaa age tec ttg 307 
Tyr Ala Arg His lie lie Ser Lys Glu Leu Pro Leu Glu Ser Ser Leu 
55 60 65 

gat att ttg cgc gaa ctg gta gat atg aac ctt ggt ace gca teg ate 355 
Asp He Leu Arg Glu Leu Val Asp Met Asn Leu Gly Thr Ala Ser He 
70 75 80 85 



gac ctg gga cag ctg gec tac age ttc gaa gaa tec gaa age acc gac 
Asp Leu Gly Gin Leu Ala Tyr Ser Phe Glu Glu Ser Glu Ser Thr Asp 
90 95 100 



403 
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ctg cgt gcc ttc ctg gag gac get etc gcg ccg gtc att ggt gcg gaa 451 
Leu Arg Ala Phe Leu Glu Asp Ala Leu Ala Pro Val lie Gly Ala Glu 
105 110 115 

ace gac ate aac cca act gat ate gtg ctg tac ggt ttc ggc cgc ate 4 99 
Thr Asp lie Asn Pro Thr Asp lie Val Leu Tyr Gly Phe Gly Arg lie 
120 125 130 

ggt cgc ctg ctg gcc cgc ate ctg gtt tec cgc gag gca ctg tat gac 547 
Gly Arg Leu Leu Ala Arg lie Leu Val Ser Arg Glu Ala Leu Tyr Asp 
135 140 145 

ggt get cgt ctg cgc gcc ate gtg gtc cgc aaa aat ggt gaa gaa gac 595 
Gly Ala Arg Leu Arg Ala lie Val Val Arg Lys Asn Gly Glu Glu Asp 
150 155 160 165 

ctg gtc aag cgc gca tec ttg ctg cgt cgt gat tct gtc cac ggt gga 643 
Leu Val Lys Arg Ala Ser Leu Leu Arg Arg Asp Ser Val His Gly Gly 
170 175 180 

ttc gat ggc ace ate acc acc gat tat gac aac aac ate ate tgg gcc 691 
Phe Asp Gly Thr lie Thr Thr Asp Tyr Asp Asn Asn lie lie Trp Ala 
185 190 195 

aac ggc acc cca ate aag gtc ate tac tec aat gac cca gcc acc att 739 
Asn Gly Thr Pro lie Lys Val lie Tyr Ser Asn Asp Pro Ala Thr lie 
200 205 210 

gat tac acc gaa tac ggc ate aat gac gcc gtc gtg gta gac aac acc 787 
Asp Tyr Thr Glu Tyr Gly lie Asn Asp Ala Val Val Val Asp Asn Thr 
215 220 225 

ggc cgc tgg cgt gac cgc gaa ggc ctg tec cag cac etc aag tec aag 835 
Gly Arg Trp Arg Asp Arg Glu Gly Leu Ser Gin His Leu Lys Ser Lys 
230 235 240 245 

ggc gtt gcc aag gtt gta etc acc gcg ccg ggc aag ggc gat ctg aag 883 
Gly Val Ala Lys Val Val Leu Thr Ala Pro Gly Lys Gly Asp Leu Lys 
250 255 260 

aac ate gtg tac ggc ate aac cac acc gac ate acc gca gat gat cag 931 
Asn lie Val Tyr Gly lie Asn His Thr Asp lie Thr Ala Asp Asp Gin 
265 270 275 

ate gtt tec gca gca tea tgc acc acc aat gcc att acc cca gtg etc 979 
lie Val Ser Ala Ala Ser Cys Thr Thr Asn Ala lie Thr Pro Val Leu 
280 285 290 

aag gtg ate aat gat cgc tac ggc gtg gaa ttc ggc cac gta gaa acc 1027 
Lys Val He Asn Asp Arg Tyr Gly Val Glu Phe Gly His Val Glu Thr 
295 300 305 

gtt cac tec ttc acc aat gac cag aac ctg ate gac aac ttc cac aag 1075 
Val His Ser Phe Thr Asn Asp Gin Asn Leu He Asp Asn Phe His Lys 
310 315 320 325 

ggt tct cgc cgt ggt cgc gca gca ggt ctg aat atg gtt etc acc gaa 1123 
Gly Ser Arg Arg Gly Arg Ala Ala Gly Leu Asn Met Val Leu Thr Glu 
330 335 340 

acc ggc get gca aag get gta tec aag gcg ctt cca gag ctg gaa ggc 1171 
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Thr Gly Ala Ala Lys Ala Val Ser Lys Ala Leu Pro Glu Leu Glu Gly 
345 350 355 

aag etc acc ggc aat gec ate cgc gtt cct acc cct gac gtg tec atg 1219 
Lys Leu Thr Gly Asn Ala lie Arg Val Pro Thr Pro Asp Val Ser Met 
360 365 370 

get gtg etc aac ttg acc ctg aac acg gag gtg gac cgc gat gag gtc 1267 
Ala Val Leu Asn Leu Thr Leu Asn Thr Glu Val Asp Arg Asp Glu Val 
375 . 380 385 

aac gag ttc etc cgc cgt gtg tec ctg cac tct gac ttg cgc cag caa 1315 
Asn Glu Phe Leu Arg Arg Val Ser Leu His Ser Asp Leu Arg Gin Gin 
390 395 400 405 

ate gac tgg ate cgt tec cca gag gtt gtt tec act gac ttc gtg ggc 1363 
lie Asp Trp lie Arg Ser Pro Glu Val Val Ser Thr Asp Phe Val Gly 
410 415 420 

acc acc cac gcg ggc ate gtt gat ggt eta gee acc ate gca acc ggt 1411 
Thr Thr His Ala Gly lie Val Asp Gly Leu Ala Thr lie Ala Thr Gly 
425 430 435 

cgc cac ctg gtg ctt tac gtg tgg tac gac aac gag ttc ggc tac tec 1459 
Arg His Leu Val Leu Tyr Val Trp Tyr Asp Asn Glu Phe Gly Tyr Ser 
440 445 450 

aac cag gtc att cgc ate gtc gag gag ate gee ggc gtg cgt cct cgc 1507 
Asn Gin Val lie Arg lie Val Glu Glu lie Ala Gly Val Arg Pro Arg 
455 460 465 

gtg tac ccg gag cgc agg cag cca gee gta eta taggttatcc aagectaata 1560 
Val Tyr Pro Glu Arg Arg Gin Pro Ala Val Leu 
470 475 480 

cac 1563 



<210> 66 
<211> 480 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 66 

Met Thr His Asn His Lys Asp Trp Asn Asp Arg lie Ala Val Ala Glu 
15 10 15 

Glu Met Val Pro Leu lie Gly Arg Leu His Arg Asn Asn Asn Val Val 
20 25 30 

Val Ser Val Phe Gly Arg Leu Leu Val Asn Val Ser Asp lie Asp lie 
35 40 45 

lie Lys Ser His Arg Tyr Ala Arg His lie lie Ser Lys Glu Leu Pro 
50 55 60 

Leu Glu Ser Ser Leu Asp lie Leu Arg Glu Leu Val Asp Met Asn Leu 
65 70 75 80 



Gly Thr Ala Ser lie Asp Leu Gly Gin Leu Ala Tyr Ser Phe Glu Glu 
85 90 95 
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Ser Glu Ser Thr 
100 

Val lie Gly Ala 
115 

Gly Phe Gly Arg 
130 

Glu Ala Leu Tyr 
145 

Asn Gly Glu Glu 



Ser Val His Gly 
180 

Asn lie lie Trp 
195 

Asp Pro Ala Thr 
210 

Val Val Asp Asn 
225 

His Leu Lys Ser 



Lys Gly Asp Leu 
260 

Thr Ala Asp Asp 
275 

lie Thr Pro Val 
290 

Gly His Val Glu 
305 

Asp Asn Phe His 



Met Val Leu Thr 
340 

Pro Glu Leu Glu 
355 

Pro Asp Val Ser 
370 

Asp Arg Asp Glu 
385 

Asp Leu Arg Gin 



Asp Leu Arg Ala 



Glu Thr Asp lie 
120 

lie Gly Arg Leu 
135 

Asp Gly Ala Arg 
150 

Asp Leu Val Lys 
165 

Gly Phe Asp Gly 



Ala Asn Gly Thr 
200 

lie Asp Tyr Thr 
215 

Thr Gly Arg Trp 

230 

Lys Gly Val Ala 
245 

Lys Asn lie Val 



Gin lie Val Ser 
280 

Leu Lys Val lie 
295 

Thr Val His Ser 
310 

Lys Gly Ser Arg 
325 

Glu Thr Gly Ala 



Gly Lys Leu Thr 
360 

Met Ala Val Leu 
375 

Val Asn Glu Phe 
390 

Gin lie Asp Trp 
405 



Phe Leu Glu Asp 
105 

Asn Pro Thr Asp 



Leu Ala Arg lie 
140 

Leu Arg Ala lie 
155 

Arg Ala Ser Leu 
170 

Thr lie Thr Thr 
185 

Pro lie Lys Val 



Glu Tyr Gly lie 
220 

Arg Asp Arg Glu 

235 

Lys Val Val Leu 
250 

Tyr Gly lie Asn 
265 

Ala Ala Ser Cys 



Asn Asp Arg Tyr 
300 

Phe Thr Asn Asp 
315 

Arg Gly Arg Ala 
330 

Ala Lys Ala Val 
345 

Gly Asn Ala lie 



Asn Leu Thr Leu 
380 

Leu Arg Arg Val 
395 

lie Arg Ser Pro 
410 



Ala Leu Ala Pro 
110 

lie Val Leu Tyr 
125 

Leu Val Ser Arg 



Val Val Arg Lys 
160 

Leu Arg Arg Asp 
175 

Asp Tyr Asp Asn 
190 

lie Tyr Ser Asn 
205 

Asn Asp Ala Val 



Gly Leu Ser Gin 
240 

Thr Ala Pro Gly 
255 

His Thr Asp lie 
270 

Thr Thr Asn Ala 
285 

Gly Val Glu Phe 



Gin Asn Leu lie 
320 

Ala Gly Leu Asn 
335 

Ser Lys Ala Leu 
350 

Arg Val Pro Thr 
365 

Asn Thr Glu Val 



Ser Leu His Ser 
400 

Glu Val Val Ser 
415 
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Thr Asp Phe Val Gly Thr Thr His Ala Gly lie Val Asp Gly Leu Ala 
420 425 430 

Thr lie Ala Thr Gly Arg His Leu Val Leu Tyr Val Trp Tyr Asp Asn 
435 440 445 

Glu Phe Gly Tyr Ser Asn Gin Val lie Arg lie Val Glu Glu lie Ala 
450 455 460 

Gly Val Arg Pro Arg Val Tyr Pro Glu Arg Arg Gin Pro Ala Val Leu 
465 470 475 480 



<210> 67 
<211> 1125 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1102) 
<223> RXA02256 

<400> 67 

ttgggttctg tcagctcaag aattcttgag tgaccgatgc tctgattgac ctaactgctt 60 



gacacattgc atttcctaca atctttagag gagacacaac atg acc att cgt gtt 115 

Met Thr lie Arg Val 
1 5 

ggt att aac gga ttt ggc cgt ate gga cgt aac ttc ttc cgc gca gtt 163 
Gly lie Asn Gly Phe Gly Arg lie Gly Arg Asn Phe Phe Arg Ala Val 
10 15 20 



ctg gag cgc age gac gat etc gag gta gtt gca gtc aac gac etc acc 
Leu Glu Arg Ser Asp Asp Leu Glu Val Val Ala Val Asn Asp Leu Thr 
25 30 35 



211 



gac aac aag acc ctt tec acc ctt etc aag ttc gac tec ate atg ggc 
Asp Asn Lys Thr Leu Ser Thr Leu Leu Lys Phe Asp Ser lie Met Gly 
40 45 50 



259 



cgc ctt ggc cag gaa gtt gaa tac gac gat gac tec ate acc gtt ggt 
Arg Leu Gly Gin Glu Val Glu Tyr Asp Asp Asp Ser lie Thr Val Gly 
55 60 65 



307 



ggc aag cgc ate get gtt tac gca gag cgc gat cca aag aac ctg gac 
Gly Lys Arg lie Ala Val Tyr Ala Glu Arg Asp Pro Lys Asn Leu Asp 
70 75 80 85 



355 



tgg get gca cac aac gtt gac ate gtg ate gag tec acc ggc ttc ttc 
Trp Ala Ala His Asn Val Asp lie Val lie Glu Ser Thr Gly Phe Phe 
90 95 100 



403 



acc gat gca aac gcg get aag get cac ate gaa gca ggt gee aag aag 
Thr Asp Ala Asn Ala Ala Lys Ala His lie Glu Ala Gly Ala Lys Lys 
105 110 115 



451 
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gtc ate ate tec gca cca gca age aac gaa gac gca acc ttc gtt tac 4 99 
Val lie lie Ser Ala Pro Ala Ser Asn Glu Asp Ala Thr Phe Val Tyr 
120 125 130 

ggt gtg aac cac gag tec tac gat cct gag aac cac aac gtg ate tec 547 
Gly Val Asn His Glu Ser Tyr Asp Pro Glu Asn His Asn Val lie Ser 
135 140 145 

ggc gca tct tgc acc acc aac tgc etc gca cca atg gca aag gtc eta 595 
Gly Ala Ser Cys Thr Thr Asn Cys Leu Ala Pro Met Ala Lys Val Leu 
150 155 160 165 

aac gac aag ttc ggc ate gag aac ggc etc atg acc acc gtt cac gca 643 
Asn Asp Lys Phe Gly lie Glu Asn Gly Leu Met Thr Thr Val His Ala 
170 175 180 

tac act ggc gac cag cgc ctg cac gat gca cct cac cgc gac ctg cgt 691 
Tyr Thr Gly Asp Gin Arg Leu His Asp Ala Pro His Arg Asp Leu Arg 
185 190 195 

cgt gca cgt gca gca gca gtc aac ate gtt cct acc tec acc ggt gca 739 
Arg Ala Arg Ala Ala Ala Val Asn lie Val Pro Thr Ser Thr Gly Ala 
200 205 210 

get aag get gtt get ctg gtt etc cca gag etc aag ggc aag ctt gac 787 
Ala Lys Ala Val Ala Leu Val Leu Pro Glu Leu Lys Gly Lys Leu Asp 
215 220 225 

ggc tac gca ctt cgc gtt cca gtt ate acc ggt tec gca acc gac ctg 835 
Gly Tyr Ala Leu Arg Val Pro Val lie Thr Gly Ser Ala Thr Asp Leu 
230 235 240 245 

acc ttc aac acc aag tct gag gtc acc gtt gag tec ate aac get gca 883 
Thr Phe Asn Thr Lys Ser Glu Val Thr Val Glu Ser lie Asn Ala Ala 
250 255 260 

ate aag gaa get gca gtc ggc gag ttc ggc gag acc ctg get tac tec 931 
lie Lys Glu Ala Ala Val Gly Glu Phe Gly Glu Thr Leu Ala Tyr Ser 
265 270 275 

gaa gag cca ctg gtt tec acc gac ate gtc cac gat tec cac ggc tec 979 
Glu Glu Pro Leu Val Ser Thr Asp lie Val His Asp Ser His Gly Ser 
280 285 290 

ate ttc gac get ggc ctg acc aag gtc tec ggc aac acc gtc aag gtt 1027 
lie Phe Asp Ala Gly Leu Thr Lys Val Ser Gly Asn Thr Val Lys Val 
295 300 305 

gtt tec tgg tac gac aac gag tgg ggc tac acc tgc cag etc ctg cgt 1075 
Val Ser Trp Tyr Asp Asn Glu Trp Gly Tyr Thr Cys Gin Leu Leu Arg 
310 315 320 325 

ctg acc gag etc gta get tec aag etc taattagttc acategctaa 1122 
Leu Thr Glu Leu Val Ala Ser Lys Leu 
330 

cgt 1125 



<210> 68 
<211> 334 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 68 

Met Thr lie Arg Val Gly lie Asn Gly Phe Gly Arg lie Gly Arg Asn 
15 10 15 

Phe Phe Arg Ala Val Leu Glu Arg Ser Asp Asp Leu Glu Val Val Ala 
20 25 30 

Val Asn Asp Leu Thr Asp Asn Lys Thr Leu Ser Thr Leu Leu Lys Phe 
35 40 45 

Asp Ser lie Met Gly Arg Leu Gly Gin Glu Val Glu Tyr Asp Asp Asp 
50 55 60 

Ser lie Thr Val Gly Gly Lys Arg lie Ala Val Tyr Ala Glu Arg Asp 
65 70 75 80 

Pro Lys Asn Leu Asp Trp Ala Ala His Asn Val Asp lie Val lie Glu 
85 90 95 

Ser Thr Gly Phe Phe Thr Asp Ala Asn Ala Ala Lys Ala His lie Glu 
100 105 110 

Ala Gly Ala Lys Lys Val lie lie Ser Ala Pro Ala Ser Asn Glu Asp 
115 120 125 

Ala Thr Phe Val Tyr Gly Val Asn His Glu Ser Tyr Asp Pro Glu Asn 
130 135 140 

His Asn Val He Ser Gly Ala Ser Cys Thr Thr Asn Cys Leu Ala Pro 
145 150 155 160 

Met Ala Lys Val Leu Asn Asp Lys Phe Gly He Glu Asn Gly Leu Met 
165 170 175 

Thr Thr Val His Ala Tyr Thr Gly Asp Gin Arg Leu His Asp Ala Pro 
180 185 190 

His Arg Asp Leu Arg Arg Ala Arg Ala Ala Ala Val Asn He Val Pro 
195 200 205 

Thr Ser Thr Gly Ala Ala Lys Ala Val Ala Leu Val Leu Pro Glu Leu 
210 215 220 

Lys Gly Lys Leu Asp Gly Tyr Ala Leu Arg Val Pro Val He Thr Gly 
225 230 235 240 

Ser Ala Thr Asp Leu Thr Phe Asn Thr Lys Ser Glu Val Thr Val Glu 
245 250 255 

Ser He Asn Ala Ala He Lys Glu Ala Ala Val Gly Glu Phe Gly Glu 
260 265 270 

Thr Leu Ala Tyr Ser Glu Glu Pro Leu Val Ser Thr Asp He Val His 
275 280 285 

Asp Ser His Gly Ser He Phe Asp Ala Gly Leu Thr Lys Val Ser Gly 
290 295 300 
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Asn Thr Val Lys Val Val Ser Trp Tyr Asp Asn Glu Trp Gly Tyr Thr 
305 310 315 320 

Cys Gin Leu Leu Arg Leu Thr Glu Leu Val Ala Ser Lys Leu 
325 330 



<210> 69 
<211> 1338 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1315) 
<223> RXA02257 

<400> 69 

ataccggtgc cagcgccaca caatgtgtgg caatctggga cagtgcatca cattgcacca 60 

gaagaatttt ttaaacaatc aaatctccaa ggagtacggc atg get gtt aag acc 115 

Met Ala Val Lys Thr 

1 5 

etc aag gac ttg etc gac gaa ggc gta gac gga cgc cac gtc ate gtt 163 

Leu Lys Asp Leu Leu Asp Glu Gly Val Asp Gly Arg His Val lie Val 

10 15 20 

cga tct gac ttc aat gtt ccc etc aac gat gac cgc gag ate acc gat 211 
Arg Ser Asp Phe Asn Val Pro Leu Asn Asp Asp Arg Glu lie Thr Asp 
25 30 35 

aag ggc cga ate att gee tec eta cca acc ctt aaa gca ctg age gaa 259 
Lys Gly Arg lie lie Ala Ser Leu Pro Thr Leu Lys Ala Leu Ser Glu 
40 45 50 

ggt ggc gca aag gtc ate gtc atg get cac ctt ggc cgc cca aag ggc 307 
Gly Gly Ala Lys Val lie Val Met Ala His Leu Gly Arg Pro Lys Gly 
55 60 65 

gag gtc aac gag aag tac tec etc gca cct gtc get gag gca etc tec 355 
Glu Val Asn Glu Lys Tyr Ser Leu Ala Pro Val Ala Glu Ala Leu Ser 
70 75 80 85 

gat gag ctt ggc cag tac gtt gca ctt gee gca gac gtt gtt ggc gaa 403 
Asp Glu Leu Gly Gin Tyr Val Ala Leu Ala Ala Asp Val Val Gly Glu 
90 95 100 

gac gca cac gag cgc gca aac ggc ctg acc gag ggc gac ate ctg etc 451 
Asp Ala His Glu Arg Ala Asn Gly Leu Thr Glu Gly Asp lie Leu Leu 
105 110 115 

ctg gag aac gtg cgc ttc gac cca cgc gaa acc tec aag gac gag gca 4 99 
Leu Glu Asn Val Arg Phe Asp Pro Arg Glu Thr Ser Lys Asp Glu Ala 
120 125 130 

gag cgc acc get ttc get cag gag etc gca get ctt gca gca gac aac 547 
Glu Arg Thr Ala Phe Ala Gin Glu Leu Ala Ala Leu Ala Ala Asp Asn 
135 140 145 



ggc gca ttc gtt tct gac ggc ttc ggt gtt gtc cac cgc gca cag acc 
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Gly Ala Phe Val Ser Asp Gly Phe Gly Val Val His Arg Ala Gin Thr 
150 155 160 165 

tec gtc tac gac att gca aag ttg ctg cca cac tac get ggc gga ctg 643 
Ser Val Tyr Asp lie Ala Lys Leu Leu Pro His Tyr Ala Gly Gly Leu 
170 175 180 

gta gag acc gag att tec gtt ctg gaa aag ate gca gaa tea cca gag 691 
Val Glu Thr Glu lie Ser Val Leu Glu Lys lie Ala Glu Ser Pro Glu 
185 190 195 

gca cca tac gta gtg gtt etc ggt gga tec aag gtc tct gac aag ate 739 
Ala Pro Tyr Val Val Val Leu Gly Gly Ser Lys Val Ser Asp Lys lie 
200 205 210 

ggt gtt att gag gcg ctg get gee aag get gac aag ate ate gtc ggt 787 
Gly Val lie Glu Ala Leu Ala Ala Lys Ala Asp Lys lie lie Val Gly 
215 220 225 

ggc ggc atg tgc tac acc ttc etc gca get cag gga cac aac gtt cag 835 
Gly Gly Met Cys Tyr Thr Phe Leu Ala Ala Gin Gly His Asn Val Gin 
230 235 240 245 

cag tec etc ctg cag gaa gaa atg aag get acc tgc acc gac ctg etc 883 
Gin Ser Leu Leu Gin Glu Glu Met Lys Ala Thr Cys Thr Asp Leu Leu 
250 255 260 

gca cgc ttc ggt gac aag ate gtt etc cca gtt gac ctg gtt gca gca 931 
Ala Arg Phe Gly Asp Lys lie Val Leu Pro Val Asp Leu Val Ala Ala 
265 270 275 

tec gaa ttt aac aag gac gca gag aag cag ate gtt gac ctg gac tec 979 
Ser Glu Phe Asn Lys Asp Ala Glu Lys Gin lie Val Asp Leu Asp Ser 
280 285 290 

ate cca gaa ggc tgg atg tct ctt gac ate gga cca gag tec gtc aag 1027 
lie Pro Glu Gly Trp Met Ser Leu Asp lie Gly Pro Glu Ser Val Lys 
295 300 305 

aac ttc ggt gag gtt etc age acc get aag acc ate ttc tgg aac ggc 1075 
Asn Phe Gly Glu Val Leu Ser Thr Ala Lys Thr lie Phe Trp Asn Gly 
310 315 320 325 

cca atg ggc gtg ttc gag ttc gca gca ttc tct gaa ggc acc cgc ggc 1123 
Pro Met Gly Val Phe Glu Phe Ala Ala Phe Ser Glu Gly Thr Arg Gly 
330 335 340 

ate gee cag gee ate ate gat gca act gca ggc aac gac gca ttc tec 1171 
lie Ala Gin Ala lie lie Asp Ala Thr Ala Gly Asn Asp Ala Phe Ser 
345 350 355 

gtt gtt ggc ggt ggc gac tec gca gca tec gtt cgc gtg etc ggc ctg 1219 
Val Val Gly Gly Gly Asp Ser Ala Ala Ser Val Arg Val Leu Gly Leu 
360 365 370 

aac gaa gac ggc ttc tec cac ate tec acc ggt ggt ggc gca tec etc 1267 
Asn Glu Asp Gly Phe Ser His lie Ser Thr Gly Gly Gly Ala Ser Leu 
375 380 385 

gag tac ctt gaa ggc aag gaa etc cca ggc gtt gca att etc get cag 1315 
Glu Tyr Leu Glu Gly Lys Glu Leu Pro Gly Val Ala lie Leu Ala Gin 
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390 395 400 405 

taaatccgac acggcccttt gtt 



<210> 70 
<211> 405 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 70 

Met Ala Val Lys Thr Leu Lys Asp Leu Leu Asp Glu Gly Val Asp Gly 
15 10 15 

Arg His Val lie Val Arg Ser Asp Phe Asn Val Pro Leu Asn Asp Asp 
20 25 30 

Arg Glu lie Thr Asp Lys Gly Arg lie lie Ala Ser Leu Pro Thr Leu 
35 40 45 

Lys Ala Leu Ser Glu Gly Gly Ala Lys Val lie Val Met Ala His Leu 
50 55 60 

Gly Arg Pro Lys Gly Glu Val Asn Glu Lys Tyr Ser Leu Ala Pro Val 
65 70 75 80 

Ala Glu Ala Leu Ser Asp Glu Leu Gly Gin Tyr Val Ala Leu Ala Ala 
85 90 95 

Asp Val Val Gly Glu Asp Ala His Glu Arg Ala Asn Gly Leu Thr Glu 
100 105 110 

Gly Asp lie Leu Leu Leu Glu Asn Val Arg Phe Asp Pro Arg Glu Thr 
115 120 125 

Ser Lys Asp Glu Ala Glu Arg Thr Ala Phe Ala Gin Glu Leu Ala Ala 
130 135 140 

Leu Ala Ala Asp Asn Gly Ala Phe Val Ser Asp Gly Phe Gly Val Val 
145 150 155 160 

His Arg Ala Gin Thr Ser Val Tyr Asp lie Ala Lys Leu Leu Pro His 
165 170 175 

Tyr Ala Gly Gly Leu Val Glu Thr Glu lie Ser Val Leu Glu Lys lie 
180 185 190 

Ala Glu Ser Pro Glu Ala Pro Tyr Val Val Val Leu Gly Gly Ser Lys 
195 200 205 

Val Ser Asp Lys lie Gly Val lie Glu Ala Leu Ala Ala Lys Ala Asp 
210 215 220 

Lys He He Val Gly Gly Gly Met Cys Tyr Thr Phe Leu Ala Ala Gin 
225 230 235 240 

Gly His Asn Val Gin Gin Ser Leu Leu Gin Glu Glu Met Lys Ala Thr 
245 250 255 

Cys Thr Asp Leu Leu Ala Arg Phe Gly Asp Lys He Val Leu Pro Val 
260 265 270 
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Asp Leu Val Ala Ala Ser Glu Phe Asn Lys Asp Ala Glu Lys Gin lie 
275 280 285 

Val Asp Leu Asp Ser lie Pro Glu Gly Trp Met Ser Leu Asp lie Gly 
290 295 300 

Pro Glu Ser Val Lys Asn Phe Gly Glu Val Leu Ser Thr Ala Lys Thr 
305 310 315 320 

lie Phe Trp Asn Gly Pro Met Gly Val Phe Glu Phe Ala Ala Phe Ser 
325 330 335 

Glu Gly Thr Arg Gly lie Ala Gin Ala lie He Asp Ala Thr Ala Gly 
340 345 350 

Asn Asp Ala Phe Ser Val Val Gly Gly Gly Asp Ser Ala Ala Ser Val 
355 360 365 

Arg Val Leu Gly Leu Asn Glu Asp Gly Phe Ser His He Ser Thr Gly 
370 375 380 

Gly Gly Ala Ser Leu Glu Tyr Leu Glu Gly Lys Glu Leu Pro Gly Val 
385 390 395 400 

Ala He Leu Ala Gin 
405 



<210> 71 
<211> 1398 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1375) 
<223> RXA00235 

<400> 71 

cgaaacaaga ttcgtgcaac aattgggtgt agacgtgatt gaagacattt gatcacgtga 60 

ataattctag ttagctccca agttggcata ggaggccaca gtg get gaa ate atg 115 

Val Ala Glu He Met 
1 5 

cac gta ttc get cgc gaa att etc gac tec cgc ggt aac cca ace gtc 163 
His Val Phe Ala Arg Glu He Leu Asp Ser Arg Gly Asn Pro Thr Val 
10 15 20 

gag gca gag gtt ttc ctg gat gac ggt tec cac ggt gtc gca ggt gtt 211 
Glu Ala Glu Val Phe Leu Asp Asp Gly Ser His Gly Val Ala Gly Val 
25 30 35 

cca tec ggc gca tec ace ggc gtc cac gag get cat gag ctg cgt gac 259 
Pro Ser Gly Ala Ser Thr Gly Val His Glu Ala His Glu Leu Arg Asp 
40 45 50 



ggt ggc gat cgc tac ctg ggc aag ggc gtt ttg aag gca gtt gaa aac 307 
Gly Gly Asp Arg Tyr Leu Gly Lys Gly Val Leu Lys Ala Val Glu Asn 
55 60 65 
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L_2 



gtc aac gaa gaa ate ggc gac gag etc get ggc eta gag get gac gat 355 

Val Asn Glu Glu lie Gly Asp Glu Leu Ala Gly Leu Glu Ala Asp Asp 
70 75 80 85 

cag cgc etc ate gac gaa gca atg ate aag ctt gat ggc ace gee aac 403 

Gin Arg Leu lie Asp Glu Ala Met lie Lys Leu Asp Gly Thr Ala Asn 

90 95 100 

aag tec cgc ctg ggt gca aac gca ate ctt ggt gtt tec atg get gtt 451 

Lys Ser Arg Leu Gly Ala Asn Ala lie Leu Gly Val Ser Met Ala Val 
105 110 115 

gca aag get get get gat tec gca ggc etc cca ctg ttc cgc tac ate 499 

Ala Lys Ala Ala Ala Asp Ser Ala Gly Leu Pro Leu Phe Arg Tyr lie 
120 125 130 

ggt gga cca aac gca cac gtt ctt cca gtt cca atg atg aac ate ate 547 

Gly Gly Pro Asn Ala His Val Leu Pro Val Pro Met Met Asn lie lie * 
135 140 145 

ace ggt ggc get cac get gac tec ggt gtt gac gtt cag gaa ttc atg 595 

Thr Gly Gly Ala His Ala Asp Ser Gly Val Asp Val Gin Glu Phe Met 
150 155 160 165 

ate get cca ate ggt gca gag ace ttc tct gag get etc cgc aac ggc 643 

lie Ala Pro lie Gly Ala Glu Thr Phe Ser Glu Ala Leu Arg Asn Gly 

170 175 180 

gcg gag gtc tac cac gca ctg aag tec gtc ate aag gaa aag ggc ctg 691 

Ala Glu Val Tyr His Ala Leu Lys Ser Val lie Lys Glu Lys Gly Leu 
185 190 195 

tec ace gga ctt ggc gat gag ggc ggc ttc get cct tec gtc ggc tec 739 

Ser Thr Gly Leu Gly Asp Glu Gly Gly Phe Ala Pro Ser Val Gly Ser 
200 205 210 

ace cgt gag get ctt gac ctt ate gtt gag gca ate gag aag get ggc 787 

Thr Arg Glu Ala Leu Asp Leu lie Val Glu Ala lie Glu Lys Ala Gly 
215 220 225 

ttc ace cca ggc aag gac ate get ctt get ctg gac gtt get tec tct 835 

Phe Thr Pro Gly Lys Asp lie Ala Leu Ala Leu Asp Val Ala Ser Ser 
230 235 240 245 

gag ttc ttc aag gac ggc ace tac cac ttc gaa ggt ggc cag cac tec 883 

Glu Phe Phe Lys Asp Gly Thr Tyr His Phe Glu Gly Gly Gin His Ser 

250 255 260 

gca get gag atg gca aac gtt tac get gag etc gtt gac gcg tac cca 931 

Ala Ala Glu Met Ala Asn Val Tyr Ala Glu Leu Val Asp Ala Tyr Pro 
265 270 275 

ate gtc tec ate gag gac cca ctg cag gaa gat gac tgg gag ggt tac 979 

lie Val Ser lie Glu Asp Pro Leu Gin Glu Asp Asp Trp Glu Gly Tyr 
280 285 290 

ace aac etc ace gca acc ate ggc gac aag gtt cag ate gtt ggc gac 1027 

Thr Asn Leu Thr Ala Thr lie Gly Asp Lys Val Gin lie Val Gly Asp 
295 300 305 
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gac ttc ttc gtc acc aac cct gag cgc ctg aag gag ggc ate get aag 1075 
Asp Phe Phe Val Thr Asn Pro Glu Arg Leu Lys Glu Gly lie Ala Lys 
310 315 320 325 

aag get gec aac tec ate ctg gtt aag gtg aac cag ate ggt acc etc 1123 
Lys Ala Ala Asn Ser lie Leu Val Lys Val Asn Gin lie Gly Thr Leu 
330 335 340 

acc gag acc ttc gac get gtc gac atg get cac cgc gca ggc tac acc 1171 
Thr Glu Thr Phe Asp Ala Val Asp Met Ala His Arg Ala Gly Tyr Thr 
345 350 355 

tec atg atg tec cac cgt tec ggt gag acc gag gac acc acc att get 1219 
Ser Met Met Ser His Arg Ser Gly Glu Thr Glu Asp Thr Thr lie Ala 
360 365 370 

gac etc gca gtt gca etc aac tgt ggc cag ate aag act ggt get cca 1267 
Asp Leu Ala Val Ala Leu Asn Cys Gly Gin lie Lys Thr Gly Ala Pro 
375 380 385 

gca cgt tec gac cgt gtc gca aag tac aac cag ctt etc cgc ate gag 1315 
Ala Arg Ser Asp Arg Val Ala Lys Tyr Asn Gin Leu Leu Arg lie Glu 
390 395 400 405 

cag ctg ctt ggc gac gec ggc gtc tac gca ggt cgc age gca ttc cca 1363 
Gin Leu Leu Gly Asp Ala Gly Val Tyr Ala Gly Arg Ser Ala Phe Pro 
410 415 420 

cgc ttt cag ggc taaataaaag egcttttega cgc 1398 
Arg Phe Gin Gly 
425 



<210> 72 
<211> 425 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 72 

Val Ala Glu lie Met His Val Phe Ala Arg Glu lie Leu Asp Ser Arg 
15 10 15 

Gly Asn Pro Thr Val Glu Ala Glu Val Phe Leu Asp Asp Gly Ser His 
20 25 30 

Gly Val Ala Gly Val Pro Ser Gly Ala Ser Thr Gly Val His Glu Ala 
35 40 45 

His Glu Leu Arg Asp Gly Gly Asp Arg Tyr Leu Gly Lys Gly Val Leu 
50 55 60 

Lys Ala Val Glu Asn Val Asn Glu Glu lie Gly Asp Glu Leu Ala Gly 
65 70 75 80 

Leu Glu Ala Asp Asp Gin Arg Leu lie Asp Glu Ala Met lie Lys Leu 
85 90 95 

Asp Gly Thr Ala Asn Lys Ser Arg Leu Gly Ala Asn Ala lie Leu Gly 
100 105 110 

Val Ser Met Ala Val Ala Lys Ala Ala Ala Asp Ser Ala Gly Leu Pro 
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115 120 125 

Leu Phe Arg Tyr lie Gly Gly Pro Asn Ala His Val Leu Pro Val Pro 
130 135 140 

Met Met Asn lie lie Thr Gly Gly Ala His Ala Asp Ser Gly Val Asp 
145 150 155 160 

Val Gin Glu Phe Met lie Ala Pro lie Gly Ala Glu Thr Phe Ser Glu 
165 170 175 

Ala Leu Arg Asn Gly Ala Glu Val Tyr His Ala Leu Lys Ser Val lie 
180 185 190 

Lys Glu Lys Gly Leu Ser Thr Gly Leu Gly Asp Glu Gly Gly Phe Ala 
195 200 205 

Pro Ser Val Gly Ser Thr Arg Glu Ala Leu Asp Leu lie Val Glu Ala 
210 215 220 

lie Glu Lys Ala Gly Phe Thr Pro Gly Lys Asp lie Ala Leu Ala Leu 
225 230 235 240 

Asp Val Ala Ser Ser Glu Phe Phe Lys Asp Gly Thr Tyr His Phe Glu 
245 250 255 

Gly Gly Gin His Ser Ala Ala Glu Met Ala Asn Val Tyr Ala Glu Leu 
260 265 270 

Val Asp Ala Tyr Pro lie Val Ser lie Glu Asp Pro Leu Gin Glu Asp 
275 280 285 

Asp Trp Glu Gly Tyr Thr Asn Leu Thr Ala Thr lie Gly Asp Lys Val 
290 295 300 

Gin lie Val Gly Asp Asp Phe Phe Val Thr Asn Pro Glu Arg Leu Lys 
305 310 315 320 

Glu Gly lie Ala Lys Lys Ala Ala Asn Ser lie Leu Val Lys Val Asn 
325 330 335 

Gin He Gly Thr Leu Thr Glu Thr Phe Asp Ala Val Asp Met Ala His 
340 345 350 

Arg Ala Gly Tyr Thr Ser Met Met Ser His Arg Ser Gly Glu Thr Glu 
355 360 365 

Asp Thr Thr He Ala Asp Leu Ala Val Ala Leu Asn Cys Gly Gin He 
370 375 380 

Lys Thr Gly Ala Pro Ala Arg Ser Asp Arg Val Ala Lys Tyr Asn Gin 
385 390 395 400 

Leu Leu Arg He Glu Gin Leu Leu Gly Asp Ala Gly Val Tyr Ala Gly 
405 410 415 

Arg Ser Ala Phe Pro Arg Phe Gin Gly 
420 425 



<210> 73 
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<211> 1554 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1531) 
<223> RXA01093 

<400> 73 

cagaggcgta gaacattgtc tgttcacact ctgggtcgca agattcatcg agaattaatg 60 

gtagtacctg tggcttgagg gggaatgacg tactaggctt atg ggc gtg gat aga 115 

Met Gly Val Asp Arg 
1 5 

cga act aag att gta tgt acc eta ggc cca gcg gtg get agt gca gat 163 
Arg Thr Lys lie Val Cys Thr Leu Gly Pro Ala Val Ala Ser Ala Asp 
10 15 20 

gga att ctg cgt ttg gta gaa gac ggc atg gat gtt get cgc etc aac 211 
Gly lie Leu Arg Leu Val Glu Asp Gly Met Asp Val Ala Arg Leu Asn 
25 30 35 

ttc tec cat ggt gac cac cca gat cat gag caa aac tac aag tgg gtc 259 
Phe Ser His Gly Asp His Pro Asp His Glu Gin Asn Tyr Lys Trp Val 
40 45 50 

cgc gag gcg gcg gag aag act ggc cgt gca gtc ggt att etc gca gac 307 
Arg Glu Ala Ala Glu Lys Thr Gly Arg Ala Val Gly He Leu Ala Asp 
55 60 65 

etc caa gga ccg aag ate cgt ctt ggc cgt ttc act gac ggc gca acc 355 
Leu Gin Gly Pro Lys He Arg Leu Gly Arg Phe Thr Asp Gly Ala Thr 
70 75 80 85 

gtg tgg gaa aac ggc gag acc att egg ate acc gtt gac gat gta gag 403 
Val Trp Glu Asn Gly Glu Thr He Arg He Thr Val Asp Asp Val Glu 
90 95 100 

gga acg cac gat cgt gtg tec acc acc tac aag aat ctg gca aaa gac 451 
Gly Thr His Asp Arg Val Ser Thr Thr Tyr Lys Asn Leu Ala Lys Asp 
105 110 115 

gcg aag cca ggc gac cgc ctg etc gtt gat gac ggc aag gtt ggc etc 499 
Ala Lys Pro Gly Asp Arg Leu Leu Val Asp Asp Gly Lys Val Gly Leu 
120 125 130 

gtc tgc gtt tec gtc gaa ggt aac gac gtc ate tgt gag gtt gtt gag 547 
Val Cys Val Ser Val Glu Gly Asn Asp Val He Cys Glu Val Val Glu 
135 140 145 

ggc gga cca gtc tec aac aac aag ggt gtt tec ctg cca ggt atg gat 595 
Gly Gly Pro Val Ser Asn Asn Lys Gly Val Ser Leu Pro Gly Met Asp 
150 155 160 165 

att tec gta cct gca ctg tec gaa aag gat ate cgt gac ctg cgc ttc 643 
He Ser Val Pro Ala Leu Ser Glu Lys Asp He Arg Asp Leu Arg Phe 
170 175 180 



gee ctg aag etc ggc gtg gac ttt att gca ctg tec ttc gta cgt tec 



691 
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Ala Leu Lys Leu Gly Val Asp Phe lie Ala Leu Ser Phe Val Arg Ser 

185 190 195 

cca gca gat get gaa etc gtt cac aag ate atg gac gaa gaa ggt cgt 739 

Pro Ala Asp Ala Glu Leu Val His Lys lie Met Asp Glu Glu Gly Arg 

200 205 210 

cgt gtt cct gtg ate gee aag ctg gaa aag cca gag get gtc acc tec 787 

Arg Val Pro Val lie Ala Lys Leu Glu Lys Pro Glu Ala Val Thr Ser 

215 220 225 

etc gag cca ate gtg ttg gca ttc gac gee gtc atg gtt get cgt ggt 835 

Leu Glu Pro lie Val Leu Ala Phe Asp Ala Val Met Val Ala Arg Gly 

230 235 240 245 

gac etc ggc gtt gag gtt cct ctg gag gag gtt cca ctg gtt cag aag 883 

Asp Leu Gly Val Glu Val Pro Leu Glu Glu Val Pro Leu Val Gin Lys 

250 255 260 

cgc gca ate cag att gee cgt gag aac gca aag cca gtt ate gtg gca 931 

Arg Ala lie Gin lie Ala Arg Glu Asn Ala Lys Pro Val lie Val Ala 

265 270 275 

acc cag atg ctg gat tec atg att gag aac tec cgc cca acc cgt gcg 979 

Thr Gin Met Leu Asp Ser Met lie Glu Asn Ser Arg Pro Thr Arg Ala 

280 285 290 

gaa get tct gac gtg gca aac get gtg etc gat ggc gca gat get gtc 1027 

Glu Ala Ser Asp Val Ala Asn Ala Val Leu Asp Gly Ala Asp Ala Val 

295 300 305 

atg ctt tct ggt gaa act tea gtg ggc aaa gat ccg cac aac gtt gtg 1075 

Met Leu Ser Gly Glu Thr Ser Val Gly Lys Asp Pro His Asn Val Val 

310 315 320 325 

cgc acc atg tct cgc att gtt cgc ttc get gaa acc gac ggt cgc gtc 1123 

Arg Thr Met Ser Arg lie Val Arg Phe Ala Glu Thr Asp Gly Arg Val 

330 335 340 

cca gac ctg acc cac ate cct cgc act aag cgt ggc gtt att tec tac 1171 

Pro Asp Leu Thr His lie Pro Arg Thr Lys Arg Gly Val lie Ser Tyr 

345 350 355 

tct gca cgt gat ate gee gag cgc etc aac get cgt gca ttg gtt gcg 1219 

Ser Ala Arg Asp lie Ala Glu Arg Leu Asn Ala Arg Ala Leu Val Ala 

360 365 370 

ttc acc acc tct ggt gat acc gca aag cgt gtg get cgt ctg cac age 1267 

Phe Thr Thr Ser Gly Asp Thr Ala Lys Arg Val Ala Arg Leu His Ser 

375 380 385 

cac ctg cca ctg etc gtg ttc act cca aat gag gca gtt cgc tct gag 1315 

His Leu Pro Leu Leu Val Phe Thr Pro Asn Glu Ala Val Arg Ser Glu 

390 395 400 405 

ctg gcg ctg acc tgg ggt gca acc acc ttc ctg tgt cca cct gtc age 1363 

Leu Ala Leu Thr Trp Gly Ala Thr Thr Phe Leu Cys Pro Pro Val Ser 

410 415 420 



gat acc gat gac atg atg cgc gaa gtc gac cgt get ctt tta gca atg 
Asp Thr Asp Asp Met Met Arg Glu Val Asp Arg Ala Leu Leu Ala Met 



1411 
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425 430 435 

cct gag tac aac aag ggt gac atg atg gtt gtt gtt gca ggt tec cct 1459 
Pro Glu Tyr Asn Lys Gly Asp Met Met Val Val Val Ala Gly Ser Pro 
440 445 450 

cct ggt gtt acc ggt aac acc aac atg att cac gtc cac ctt ctt ggt 1507 
Pro Gly Val Thr Gly Asn Thr Asn Met lie His Val His Leu Leu Gly 
455 460 465 

gac gac aca agg att gca aag etc taategctta aatctttcaa aaa 1554 
Asp Asp Thr Arg lie Ala Lys Leu 
470 475 



<210> 74 
<211> 477 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 74 

Met Gly Val Asp Arg Arg Thr Lys lie Val Cys Thr Leu Gly Pro Ala 
15 10 15 

Val Ala Ser Ala Asp Gly lie Leu Arg Leu Val Glu Asp Gly Met Asp 
20 25 30 

Val Ala Arg Leu Asn Phe Ser His Gly Asp His Pro Asp His Glu Gin 
35 40 45 

Asn Tyr Lys Trp Val Arg Glu Ala Ala Glu Lys Thr Gly Arg Ala Val 
50 55 60 

Gly lie Leu Ala Asp Leu Gin Gly Pro Lys lie Arg Leu Gly Arg Phe 
65 70 75 80 

Thr Asp Gly Ala Thr Val Trp Glu Asn Gly Glu ( Thr lie Arg lie Thr 
85 90 95 

Val Asp Asp Val Glu Gly Thr His Asp Arg Val Ser Thr Thr Tyr Lys 
100 105 110 

Asn Leu Ala Lys Asp Ala Lys Pro Gly Asp Arg Leu Leu Val Asp Asp 
115 120 125 

Gly Lys Val Gly Leu Val Cys Val Ser Val Glu Gly Asn Asp Val lie 
130 135 140 

Cys Glu Val Val Glu Gly Gly Pro Val Ser Asn Asn Lys Gly Val Ser 
145 150 155 160 

Leu Pro Gly Met Asp lie Ser Val Pro Ala Leu Ser Glu Lys Asp lie 
165 170 175 

Arg Asp Leu Arg Phe Ala Leu Lys Leu Gly Val Asp Phe lie Ala Leu 
180 185 190 

Ser Phe Val Arg Ser Pro Ala Asp Ala Glu Leu Val His Lys lie Met 
195 200 205 



Asp Glu Glu Gly Arg Arg Val Pro Val lie Ala Lys Leu Glu Lys Pro 
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210 215 220 

Glu Ala Val Thr Ser Leu Glu Pro lie Val Leu Ala Phe Asp Ala Val 
225 230 235 240 

Met Val Ala Arg Gly Asp Leu Gly Val Glu Val Pro Leu Glu Glu Val 
245 250 255 

Pro Leu Val Gin Lys Arg Ala lie Gin lie Ala Arg Glu Asn Ala Lys 
260 265 270 

Pro Val lie Val Ala Thr Gin Met Leu Asp Ser Met lie Glu Asn Ser 
275 280 285 

Arg Pro Thr Arg Ala Glu Ala Ser Asp Val Ala Asn Ala Val Leu Asp 
290 295 300 

Gly Ala Asp Ala Val Met Leu Ser Gly Glu Thr Ser Val Gly Lys Asp 
305 310 315 320 

Pro His Asn Val Val Arg Thr Met Ser Arg lie Val Arg Phe Ala Glu 
325 330 335 

Thr Asp Gly Arg Val Pro Asp Leu Thr His lie Pro Arg Thr Lys Arg 
340 345 350 

Gly Val lie Ser Tyr Ser Ala Arg Asp lie Ala Glu Arg Leu Asn Ala 
355 360 365 

Arg Ala Leu Val Ala Phe Thr Thr Ser Gly Asp Thr Ala Lys Arg Val 
370 375 380 

Ala Arg Leu His Ser His Leu Pro Leu Leu Val Phe Thr Pro Asn Glu 
385 390 395 400 

Ala Val Arg Ser Glu Leu Ala Leu Thr Trp Gly Ala Thr Thr Phe Leu 
405 410 415 

Cys Pro Pro Val Ser Asp Thr Asp Asp Met Met Arg Glu Val Asp Arg 
420 425 430 

Ala Leu Leu Ala Met Pro Glu Tyr Asn Lys Gly Asp Met Met Val Val 
435 440 445 

Val Ala Gly Ser Pro Pro Gly Val Thr Gly Asn Thr Asn Met lie His 
450 455 460 

Val His Leu Leu Gly Asp Asp Thr Arg lie Ala Lys Leu 
465 470 475 



<210> 75 

<211> 1980 

<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1957) 
<223> RXN02675 
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<400> 75 

aagtgtttca ttggaacact tgcgctgcca actttttggt ttacgggcac aatgaaactg 60 

ttggatggaa tttagagtgt ttgtagctta aggagctcaa atg aat gag ttt gac 115 

Met Asn Glu Phe Asp 
1 5 

cag gac att etc cag gag ate aag act gaa etc gac gag tta att eta 163 
Gin Asp lie Leu Gin Glu lie Lys Thr Glu Leu Asp Glu Leu lie Leu 
10 15 20 

gaa ctt gat gag gtg aca caa act cac age gag gee ate ggg cag gtc 211 
Glu Leu Asp Glu Val Thr Gin Thr His Ser Glu Ala lie Gly Gin Val 
25 30 35 

tec cca acc cat tac gtt ggt gec cgc aac etc atg cat tac gcg cat 259 
Ser Pro Thr His Tyr Val Gly Ala Arg Asn Leu Met His Tyr Ala His 
40 * 45 50 

ctt cgc acc aaa gac etc cgt ggc ctg cag caa cgc etc tec tct gtg 307 
Leu Arg Thr Lys Asp Leu Arg Gly Leu Gin Gin Arg Leu Ser Ser Val 
55 60 65 

gga get acc cgc ttg act acc acc gaa cca gca gtg cag gee cgc etc 355 
Gly Ala Thr Arg Leu Thr Thr Thr Glu Pro Ala Val Gin Ala Arg Leu 
70 75 80 85 

aag gec gee cgc aat gtt ate gga get ttc gca ggt gaa ggc cca ctt 403 
Lys Ala Ala Arg Asn Val lie Gly Ala Phe Ala Gly Glu Gly Pro Leu 
90 95 100 

tat cca ccc tea gat gtc gtc gat gee ttc gaa gat gee gat gag att 451 
Tyr Pro Pro Ser Asp Val Val Asp Ala Phe Glu Asp Ala Asp Glu lie 
105 110 115 

etc gac gag cac gec gaa att etc ctt ggc gaa ccc eta ccg gat act 4 99 
Leu Asp Glu His Ala Glu lie Leu Leu Gly Glu Pro Leu Pro Asp Thr 
120 125 130 

cca tec tgc ate atg gtc acc ctg ccc acc gaa gec gec acc gac att 547 
Pro Ser Cys lie Met Val Thr Leu Pro Thr Glu Ala Ala Thr Asp lie 
135 140 145 

gaa ctt gtc cgt ggc ttc gee aaa age ggc atg aat eta get cgc ate 595 
Glu Leu Val Arg Gly Phe Ala Lys Ser Gly Met Asn Leu Ala Arg lie 
150 155 160 165 

aac tgt gca cac gac gat gaa acc gtc tgg aag cag atg ate gac aac 643 
Asn Cys Ala His Asp Asp Glu Thr Val Trp Lys Gin Met lie Asp Asn 
170 175 180 

gtc cac acc gtt gca gaa gaa gtt ggc egg gaa ate cgc gtc age atg 691 
Val His Thr Val Ala Glu Glu Val Gly Arg Glu He Arg Val Ser Met 
185 190 195 

gac etc gee gga cca aaa gta cgc acc ggc gaa ate gee cca ggc gca 739 
Asp Leu Ala Gly Pro Lys Val Arg Thr Gly Glu He Ala Pro Gly Ala 
200 205 210 



gaa gta ggt cgc gca cga gta acc cgc gac gaa acc gga aaa gta ctg 787 
Glu Val Gly Arg Ala Arg Val Thr Arg Asp Glu Thr Gly Lys Val Leu 
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215 220 225 

acg ccc gca aaa ctg tgg ate acc gec cac ggc tec gaa cca gtc cca 
Thr Pro Ala Lys Leu Trp lie Thr Ala His Gly Ser Glu Pro Val Pro 
230 235 240 245 

gec ccc gaa age ctg ccc ggt cgc ccc get ctg ccg att gaa gtc acc 
Ala Pro Glu Ser Leu Pro Gly Arg Pro Ala Leu Pro lie Glu Val Thr 
250 255 260 

cca gaa tgg ttc gac aaa eta gaa ate ggc age gtc ate aac gtc cca 
Pro Glu Trp Phe Asp Lys Leu Glu lie Gly Ser Val lie Asn Val Pro 
265 270 275 

gac acc cgc gga tec cgc cga gca ttc acc gtg acc agg gtt ttt gat 
Asp Thr Arg Gly Ser Arg Arg Ala Phe Thr Val Thr Arg Val Phe Asp 
280 285 290 

ggc gcg gtc etc gee gaa ggc cca caa aaa gee tac ate tec aac ggc 
Gly Ala Val Leu Ala Glu Gly Pro Gin Lys Ala Tyr lie Ser Asn Gly 
295 300 305 

acc etc ctg gaa cac aac tac gac cgc tec egg gtc tac ggc ate ccc 
Thr Leu Leu Glu His Asn Tyr Asp Arg Ser Arg Val Tyr Gly lie Pro 
310 ■ 315 320 325 

gec gta gtt cag cgc ate aac etc aaa gtc ggc gac cgc etc ate ctt 
Ala Val Val Gin Arg lie Asn Leu Lys Val Gly Asp Arg Leu lie Leu 
330 335 340 

acc gac gaa gaa etc acc tac gat cca tec etc gga tec ggc cgc aca 
Thr Asp Glu Glu Leu Thr Tyr Asp Pro Ser Leu Gly Ser Gly Arg Thr 
345 350 355 

cca cgc ate age tgc acc ctt cca caa gca gtc gat gca att aaa gtc 
Pro Arg lie Ser Cys Thr Leu Pro Gin Ala Val Asp Ala lie Lys Val 
360 365 370 

ggg cac cgc gtg ctt ttc gac gac gga gee ate gec gca gtc tgc ate 
Gly His Arg Val Leu Phe Asp Asp Gly Ala lie Ala Ala Val Cys lie 
375 380 385 

gac aag acc tec act gec gac ggc cac aac gac gta gaa ttg gaa gtc 
Asp Lys Thr Ser Thr Ala Asp Gly His Asn Asp Val Glu Leu Glu Val 
390 395 400 405 

acc cac gec cgc cca caa ggc gta aac ctg gee gca tac aag gga ate 
Thr His Ala Arg Pro Gin Gly Val Asn Leu Ala Ala Tyr Lys Gly lie 
410 415 420 

aac etc cca gac tec gaa ctt cca etc cca age etc act gaa gaa gac 
Asn Leu Pro Asp Ser Glu Leu Pro Leu Pro Ser Leu Thr Glu Glu Asp 
425 430 435 

etc caa cac ctg cgc ttt gtc gtc aaa tac gee gac ate gca gec ate 
Leu Gin His Leu Arg Phe Val Val Lys Tyr Ala Asp lie Ala Ala lie 
440 445 450 



tec ttc ate cga aac gtc gec gac gtg gaa tac etc etc caa gca etc 
Ser Phe lie Arg Asn Val Ala Asp Val Glu Tyr Leu Leu Gin Ala Leu 
455 460 465 
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gcc gac ate gga gat cca gta gec gtc gaa cgc ctt ggc etc gtc ctt 1555 
Ala Asp lie Gly Asp Pro Val Ala Val Glu Arg Leu Gly Leu Val Leu 
470 475 480 485 

aaa ate gag ace ate cca ggc tac gaa ggc etc gee caa ate etc ctg 1603 
Lys lie Glu Thr lie Pro Gly Tyr Glu Gly Leu Ala Gin lie Leu Leu 
490 495 500 

ace ggc atg cgc cac gaa aac ttc ggc ate atg ate gec cgc gga gac 1651 
Thr Gly Met Arg His Glu Asn Phe Gly lie Met lie Ala Arg Gly Asp 
505 510 515 

etc gec gtc gaa etc ggc ttc gac cgc atg gca gaa gtc ccc caa ctg 1699 
Leu Ala Val Glu Leu Gly Phe Asp Arg Met Ala Glu Val Pro Gin Leu 
520 525 530 

ate atg gec ctt gee gaa gee gee cac gtc cca ace ate ttg gec acc 1747 
lie Met Ala Leu Ala Glu Ala Ala His Val Pro Thr lie Leu Ala Thr 
535 540 545 

caa gtc ctg gaa aac atg gec aaa aac gga etc cca tct cgc gca gaa 1795 
Gin Val Leu Glu Asn Met Ala Lys Asn Gly Leu Pro Ser Arg Ala Glu 
550 555 560 565 

ate acc gac gca gca atg gca ctt cgc get gaa tgc gtc atg ctg aac 1843 
lie Thr Asp Ala Ala Met Ala Leu Arg Ala Glu Cys Val Met Leu Asn 
570 575 580 

aag gga cca cac ate aac gac gec ate aag gtc etc acc gaa atg age 1891 
Lys Gly Pro His lie Asn Asp Ala lie Lys Val Leu Thr Glu Met Ser 
585 590 595 

cgc aaa ctt ggt gca tec caa cga aag agt agg ctg ctg ctg cgc aag 1939 
Arg Lys Leu Gly Ala Ser Gin Arg Lys Ser Arg Leu Leu Leu Arg Lys 
600 605 610 

gtg aag age tgg gaa gag taactcacaa aggegattgg cgt 1980 
Val Lys Ser Trp Glu Glu 
615 



<210> 76 
<211> 619 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 76 

Met Asn Glu Phe Asp Gin Asp lie Leu Gin Glu lie Lys Thr Glu Leu 
15 10 15 

Asp Glu Leu lie Leu Glu Leu Asp Glu Val Thr Gin Thr His Ser Glu 
20 25 30 

Ala lie Gly Gin Val Ser Pro Thr His Tyr Val Gly Ala Arg Asn Leu 
35 40 45 

Met His Tyr Ala His Leu Arg Thr Lys Asp Leu Arg Gly Leu Gin Gin 
50 55 60 



Arg Leu Ser Ser Val Gly Ala Thr Arg Leu Thr Thr Thr Glu Pro Ala 
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65 70 75 80 

Val Gin Ala Arg Leu Lys Ala Ala Arg Asn Val lie Gly Ala Phe Ala 
85 90 95 

Gly Glu Gly Pro Leu Tyr Pro Pro Ser Asp Val Val Asp Ala Phe Glu 
100 105 110 

Asp Ala Asp Glu lie Leu Asp Glu His Ala Glu lie Leu Leu Gly Glu 
115 120 125 

Pro Leu Pro Asp Thr Pro Ser Cys lie Met Val Thr Leu Pro Thr Glu 
130 135 140 

Ala Ala Thr Asp lie Glu Leu Val Arg Gly Phe Ala Lys Ser Gly Met 
145 150 155 160 

Asn Leu Ala Arg lie Asn Cys Ala His Asp Asp Glu Thr Val Trp Lys 
165 170 175 

Gin Met lie Asp Asn Val His Thr Val Ala Glu Glu Val Gly Arg Glu 
180 185 190 

lie Arg Val Ser Met Asp Leu Ala Gly Pro Lys Val Arg Thr Gly Glu 
195 200 205 

lie Ala Pro Gly Ala Glu Val Gly Arg Ala Arg Val Thr Arg Asp Glu 
210 215 220 

Thr Gly Lys Val Leu Thr Pro Ala Lys Leu Trp lie Thr Ala His Gly 
225 230 235 240 

Ser Glu Pro Val Pro Ala Pro Glu Ser Leu Pro Gly Arg Pro Ala Leu 
245 250 255 

Pro lie Glu Val Thr Pro Glu Trp Phe Asp Lys Leu Glu lie Gly Ser 
260 265 270 

Val lie Asn Val Pro Asp Thr Arg Gly Ser Arg Arg Ala Phe Thr Val 
275 280 285 

Thr Arg Val Phe Asp Gly Ala Val Leu Ala Glu Gly Pro Gin Lys Ala 
290 295 300 

Tyr lie Ser Asn Gly Thr Leu Leu Glu His Asn Tyr Asp Arg Ser Arg 
305 310 315 320 

Val Tyr Gly lie Pro Ala Val Val Gin Arg He Asn Leu Lys Val Gly 
325 330 335 

Asp Arg Leu He Leu Thr Asp Glu Glu Leu Thr Tyr Asp Pro Ser Leu 
340 345 350 

Gly Ser Gly Arg Thr Pro Arg He Ser Cys Thr Leu Pro Gin Ala Val 
355 360 365 

Asp Ala He Lys Val Gly His Arg Val Leu Phe Asp Asp Gly Ala He 
370 375 380 

Ala Ala Val Cys He Asp Lys Thr Ser Thr Ala Asp Gly His Asn Asp 
385 390 395 400 
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Val Glu Leu Glu Val Thr His Ala Arg Pro Gin Gly Val Asn Leu Ala 
405 410 415 

Ala Tyr Lys Gly lie Asn Leu Pro Asp Ser Glu Leu Pro Leu Pro Ser 
420 425 430 

Leu Thr Glu Glu Asp Leu Gin His Leu Arg Phe Val Val Lys Tyr Ala 
435 440 445 

Asp lie Ala Ala lie Ser Phe lie Arg Asn Val Ala Asp Val Glu Tyr 
450 455 460 

Leu Leu Gin Ala Leu Ala Asp lie Gly Asp Pro Val Ala Val Glu Arg 
465 470 475 480 

Leu Gly Leu Val Leu Lys lie Glu Thr lie Pro Gly Tyr Glu Gly Leu 
485 490 495 

Ala Gin lie Leu Leu Thr Gly Met Arg His Glu Asn Phe Gly lie Met 
500 505 510 

lie Ala Arg Gly Asp Leu Ala Val Glu Leu Gly Phe Asp Arg Met Ala 
515 520 525 

Glu Val Pro Gin Leu lie Met Ala Leu Ala Glu Ala Ala His Val Pro 
530 535 540 

Thr lie Leu Ala Thr Gin Val Leu Glu Asn Met Ala Lys Asn Gly Leu 
545 550 555 560 

Pro Ser Arg Ala Glu lie Thr Asp Ala Ala Met Ala Leu Arg Ala Glu 
565 570 575 

Cys Val Met Leu Asn Lys Gly Pro His lie Asn Asp Ala lie Lys Val 
580 585 590 

Leu Thr Glu Met Ser Arg Lys Leu Gly Ala Ser Gin Arg Lys Ser Arg 
595 600 605 

Leu Leu Leu Arg Lys Val Lys Ser Trp Glu Glu 
610 615 



<210> 77 
<211> 386 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (363) 
<223> FRXA02675 

<400> 77 

ate etc atg acc ggc atg cgc cac gaa aac ttc ggc ate atg ate gee 

lie Leu Met Thr Gly Met Arg His Glu Asn Phe Gly lie Met lie Ala 

15 10 15 

cgc gga gac etc gec gtc gaa etc ggc ttc gac cgc atg gca gaa gtc 
Arg Gly Asp Leu Ala Val Glu Leu Gly Phe Asp Arg Met Ala Glu Val 



BGI-126CP 



-115- 



20 25 30 

ccc caa ctg ate atg gec ctt gca gaa gec gec cac gtc cca acc ate 144 
Pro Gin Leu lie Met Ala Leu Ala Glu Ala Ala His Val Pro Thr lie 
35 40 45 

ttg gee acc caa gtc ctg gaa aac atg gec aaa aac gga etc cca tct 192 
Leu Ala Thr Gin Val Leu Glu Asn Met Ala Lys Asn Gly Leu Pro Ser 
50 55 60 

cgc gca gaa ate acc gac gca gca atg gca ctt cgc get gaa tgc gtc 240 
Arg Ala Glu lie Thr Asp Ala Ala Met Ala Leu Arg Ala Glu Cys Val 
65 70 75 80 

atg ctg aac aag gga cca cac ate aac gac gec ate aag gtc etc acc 288 
Met Leu Asn Lys Gly Pro His lie Asn Asp Ala lie Lys Val Leu Thr 
85 , 90 95 

gaa atg age cgc aaa ctt ggt gca tec caa cga aag agt agg ctg ctg 336 
Glu Met Ser Arg Lys Leu Gly Ala Ser Gin Arg Lys Ser Arg Leu Leu 
100 105 110 

ctg cgc aag gtg aag age tgg gaa gag taactcacaa aggegattgg 383 
Leu Arg Lys Val Lys Ser Trp Glu Glu 
115 120 

cgt 386 



<210> 78 
<211> 121 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 78 

lie Leu Met Thr Gly Met Arg His Glu Asn Phe Gly lie Met lie Ala 
15 10 15 

Arg Gly Asp Leu Ala Val Glu Leu Gly Phe Asp Arg Met Ala Glu Val 
20 25 30 

Pro Gin Leu lie Met Ala Leu Ala Glu Ala Ala His Val Pro Thr lie 
35 40 45 

Leu Ala Thr Gin Val Leu Glu Asn Met Ala Lys Asn Gly Leu Pro Ser 
50 55 60 

Arg Ala Glu lie Thr Asp Ala Ala Met Ala Leu Arg Ala Glu Cys Val 
65 70 75 80 

Met Leu Asn Lys Gly Pro His lie Asn Asp Ala lie Lys Val Leu Thr 
85 90 95 

Glu Met Ser Arg Lys Leu Gly Ala Ser Gin Arg Lys Ser Arg Leu Leu 
100 105 110 

Leu Arg Lys Val Lys Ser Trp Glu Glu 
115 120 



<210> 79 
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<211> 1522 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1522) 
<223> FRXA02695 

<400> 79 

aagtgtttca ttggaacact tgcgctgcca actttttggt ttacgggcac aatgaaactg 60 

ttggatggaa tttagagtgt ttgtagctta aggagctcaa atg aat gag ttt gac 115 

Met Asn Glu Phe Asp 
1 5 

cag gac att etc cag gag ate aag act gaa etc gac gag tta att eta 163 
Gin Asp lie Leu Gin Glu lie Lys Thr Glu Leu Asp Glu Leu lie Leu 
10 15 20 

gaa ctt gat gag gtg aca caa act cac age gag gee ate ggg cag gtc 211 
Glu Leu Asp Glu Val Thr Gin Thr His Ser Glu Ala lie Gly Gin Val 
25 30 35 

tec cca ace cat tac gtt ggt gee cgc aac etc atg cat tac gcg cat 259 
Ser Pro Thr His Tyr Val Gly Ala Arg Asn Leu Met His Tyr Ala His 
40 45 50 

ctt cgc acc aaa gac etc cgt ggc ctg cag caa cgc etc tec tct gtg 307 
Leu Arg Thr Lys Asp Leu Arg Gly Leu Gin Gin Arg Leu Ser Ser Val 
55 60 65 

gga get acc cgc ttg act acc acc gaa cca gca gtg cag gee cgc etc 355 
Gly Ala Thr Arg Leu Thr Thr Thr Glu Pro Ala Val Gin Ala Arg Leu 
70 75 80 85 

aag gee gee cgc aat gtt ate gga get ttc gca ggt gaa ggc cca ctt 403 
Lys Ala Ala Arg Asn Val lie Gly Ala Phe Ala Gly Glu Gly Pro Leu 
90 95 100 

tat cca ccc tea gat gtc gtc gat gee ttc gaa gat gee gat gag att 451 
Tyr Pro Pro Ser Asp Val Val Asp Ala Phe Glu Asp Ala Asp Glu lie 
105 110 115 

etc gac gag cac gee gaa att etc ctt ggc gaa ccc eta ccg gat act 4 99 
Leu Asp Glu His Ala Glu lie Leu Leu Gly Glu Pro Leu Pro Asp Thr 
120 125 130 

cca tec tgc ate atg gtc acc ctg ccc acc gaa gee gec acc gac att 547 
Pro Ser Cys lie Met Val Thr Leu Pro Thr Glu Ala Ala Thr Asp lie 
135 140 145 

gaa ctt gtc cgt ggc ttc gee aaa age ggc atg aat eta get cgc ate 595 
Glu Leu Val Arg Gly Phe Ala Lys Ser Gly Met Asn Leu Ala Arg lie 
150 155 160 165 

aac tgt gca cac gac gat gaa acc gtc tgg aag cag atg ate gac aac 643 
Asn Cys Ala His Asp Asp Glu Thr Val Trp Lys Gin Met lie Asp Asn 
170 175 180 

gtc cac acc gtt gca gaa gaa gtt ggc egg gaa ate cgc gtc age atg 691 
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Val His Thr Val Ala Glu Glu Val Gly Arg Glu lie Arg Val Ser Met 
185 190 195 

gac etc gec gga cca aaa gta cgc acc ggc gaa ate gec cca ggc gca 739 
Asp Leu Ala Gly Pro Lys Val Arg Thr Gly Glu lie Ala Pro Gly Ala 
200 205 210 

gaa gta ggt cgc gca cga gta acc cgc gac gaa acc gga aaa gta ctg 787 
Glu Val Gly Arg Ala Arg Val Thr Arg Asp Glu Thr Gly Lys Val Leu 
215 220 225 

acg ccc gca aaa ctg tgg ate acc gec cac ggc tec gaa cca gtc cca 835 
Thr Pro Ala Lys Leu Trp lie Thr Ala His Gly Ser Glu Pro Val Pro 
230 235 240 245 

gee ccc gaa age ctg ccc ggt cgc ccc get ctg ccg att gaa gtc acc 883 
Ala Pro Glu Ser Leu Pro Gly Arg Pro Ala Leu Pro lie Glu Val Thr 
250 255 260 

cca gaa tgg ttc gac aaa eta gaa ate ggc age gtc ate aac gtc cca 931 
Pro Glu Trp Phe Asp Lys Leu Glu lie Gly Ser Val lie Asn Val Pro 
265 270 275 

gac acc cgc gga tec cgc cga gca ttc acc gtg acc agg gtt ttt gat 97 9 
Asp Thr Arg Gly Ser Arg Arg Ala Phe Thr Val Thr Arg Val Phe Asp 
280 285 290 

ggc gcg gtc etc gec gaa ggc cca caa aaa gec tac ate tec aac ggc 1027 
Gly Ala Val Leu Ala Glu Gly Pro Gin Lys Ala Tyr lie Ser Asn Gly 
295 300 305 

acc etc ctg gaa cac aac tac gac cgc tec egg gtc tac ggc ate ccc 1075 
Thr Leu Leu Glu His Asn Tyr Asp Arg Ser Arg Val Tyr Gly lie Pro 
310 315 320 325 

gee gta gtt cag cgc ate aac etc aaa gtc ggc gac cgc etc ate ctt 1123 
Ala Val Val Gin Arg lie Asn Leu Lys Val Gly Asp Arg Leu lie Leu 
330 335 340 

acc gac gaa gaa etc acc tac gat cca tec etc gga tec ggc cgc aca 1171 
Thr Asp Glu Glu Leu Thr Tyr Asp Pro Ser Leu Gly Ser Gly Arg Thr 
345 350 355 

cca cgc ate age tgc acc ctt cca caa gca gtc gat gca att aaa gtc 1219 
Pro Arg lie Ser Cys Thr Leu Pro Gin Ala Val Asp Ala lie Lys Val 
360 365 370 

ggg cac cgc gtg ctt ttc gac gac gga gee ate gec gca gtc tgc ate 1267 
Gly His Arg Val Leu Phe Asp Asp Gly Ala lie Ala Ala Val Cys lie 
375 380 385 

gac aag acc tec act gee gac ggc cac aac gac gta gaa ttg gaa gtc 1315 
Asp Lys Thr Ser Thr Ala Asp Gly His Asn Asp Val Glu Leu Glu Val 
390 395 400 405 

acc cac gee cgc cca caa ggc gta aac ctg gec gca tac aag gga ate 1363 
Thr His Ala Arg Pro Gin Gly Val Asn Leu Ala Ala Tyr Lys Gly lie 
410 415 420 

aac etc cca gac tec gaa ctt cca etc cca age etc act gaa gaa gac 1411 
Asn Leu Pro Asp Ser Glu Leu Pro Leu Pro Ser Leu Thr Glu Glu Asp 
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425 430 435 

etc caa cac ctg cgc ttt gtc gtc aaa tac gec gac ate gca gec ate 1459 
Leu Gin His Leu Arg Phe Val Val Lys Tyr Ala Asp lie Ala Ala lie 
440 445 450 

tec ttc ate cga aac gtc gee gac gtg gaa tac etc etc caa gca etc 1507 
Ser Phe lie Arg Asn Val Ala Asp Val Glu Tyr Leu Leu Gin Ala Leu 
455 460 465 

gee gac ate gga gat 1522 

Ala Asp lie Gly Asp 

470 



<210> 80 
<211> 474 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 80 

Met Asn Glu Phe Asp Gin Asp lie Leu Gin Glu lie Lys Thr Glu Leu 
15 10 15 

Asp Glu Leu lie Leu Glu Leu Asp Glu Val Thr Gin Thr His Ser Glu 
20 25 30 

Ala lie Gly Gin Val Ser Pro Thr His Tyr Val Gly Ala Arg Asn Leu 
35 40 45 

Met His Tyr Ala His Leu Arg Thr Lys Asp Leu Arg Gly Leu Gin Gin 
50 55 60 

Arg Leu Ser Ser Val Gly Ala Thr Arg Leu Thr Thr Thr Glu Pro Ala 
65 70 75 80 

Val Gin Ala Arg Leu Lys Ala Ala Arg Asn Val lie Gly Ala Phe Ala 
85 90 95 

Gly Glu Gly Pro Leu Tyr Pro Pro Ser Asp Val Val Asp Ala Phe Glu 
100 105 110 

Asp Ala Asp Glu lie Leu Asp Glu His Ala Glu lie Leu Leu Gly Glu 
115 120 125 

Pro Leu Pro Asp Thr Pro Ser Cys lie Met Val Thr Leu Pro Thr Glu 
130 135 140 

Ala Ala Thr Asp lie Glu Leu Val Arg Gly Phe Ala Lys Ser Gly Met 
145 150 155 160 

Asn Leu Ala Arg lie Asn Cys Ala His Asp Asp Glu Thr Val Trp Lys 
165 170 175 

Gin Met He Asp Asn Val His Thr Val Ala Glu Glu Val Gly Arg Glu 
180 185 190 

He Arg Val Ser Met Asp Leu Ala Gly Pro Lys Val Arg Thr Gly Glu 
195 200 205 



He Ala Pro Gly Ala Glu Val Gly Arg Ala Arg Val Thr Arg Asp Glu 
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210 215 220 

Thr Gly Lys Val Leu Thr Pro Ala Lys Leu Trp lie Thr Ala His Gly 
225 230 235 240 

Ser Glu Pro Val Pro Ala Pro Glu Ser Leu Pro Gly Arg Pro Ala Leu 
245 250 255 

Pro lie Glu Val Thr Pro Glu Trp Phe Asp Lys Leu Glu lie Gly Ser 
260 265 270 

Val lie Asn Val Pro Asp Thr Arg Gly Ser Arg Arg Ala Phe Thr Val 
275 280 285 

Thr Arg Val Phe Asp Gly Ala Val Leu Ala Glu Gly Pro Gin Lys Ala 
290 295 300 

Tyr lie Ser Asn Gly Thr Leu Leu Glu His Asn Tyr Asp Arg Ser Arg 
305 310 315 320 

Val Tyr Gly lie Pro Ala Val Val Gin Arg lie Asn Leu Lys Val Gly 
325 330 335 

Asp Arg Leu lie Leu Thr Asp Glu Glu Leu Thr Tyr Asp Pro Ser Leu 
340 345 350 

Gly Ser Gly Arg Thr Pro Arg lie Ser Cys Thr Leu Pro Gin Ala Val 
355 360 365 

Asp Ala lie Lys Val Gly His Arg Val Leu Phe Asp Asp Gly Ala lie 
370 375 380 

Ala Ala Val Cys lie Asp Lys Thr Ser Thr Ala Asp Gly His Asn Asp 
385 390 395 400 

Val Glu Leu Glu Val Thr His Ala Arg Pro Gin Gly Val Asn Leu Ala 
405 410 415 

Ala Tyr Lys Gly lie Asn Leu Pro Asp Ser Glu Leu Pro Leu Pro Ser 
420 425 430 

Leu Thr Glu Glu Asp Leu Gin His Leu Arg Phe Val Val Lys Tyr Ala 
435 440 445 

Asp lie Ala Ala lie Ser Phe lie Arg Asn Val Ala Asp Val Glu Tyr 
450 455 460 

Leu Leu Gin Ala Leu Ala Asp lie Gly Asp 
465 470 



<210> 81 
<211> 2022 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1999) 
<223> RXA00682 
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<400> 81 

ataggcacct tcgatttcag ctcaatcacc gtcgcaatga ccggcacgaa gtaaaaccac 60 

cgcatctttt cgtcgaaaag catctaaaag gagtttgacc atg get aat aaa tct 115 

Met Ala Asn Lys Ser 

1 5 

ttc ccc aag ccc tec gat ctt cca gtg ccc aag ggc get gaa ggt tgg 163 

Phe Pro Lys Pro Ser Asp Leu Pro Val Pro Lys Gly Ala Glu Gly Trp 
10 15 20 

gaa gat ctg tac ccg tac tac etc gtt ttc caa gac aag etc atg gat 211 
Glu Asp Leu Tyr Pro Tyr Tyr Leu Val Phe Gin Asp Lys Leu Met Asp 
25 30 35 

caa gag aat gag aaa ttc tgg ttc tgc gat tea cag cac tgg cca act 259 
Gin Glu Asn Glu Lys Phe Trp Phe Cys Asp Ser Gin His Trp Pro Thr 
40 45 50 

gtg ttc aag cct ttt gaa act ate ggt ggt gaa ttc get gta aag tgc 307 
Val Phe Lys Pro Phe Glu Thr lie Gly Gly Glu Phe Ala Val Lys Cys 
55 60 65 

etc ggc caa tac aac get egg cat ttg atg ate ccg aat gec aat ggc 355 
Leu Gly Gin Tyr Asn Ala Arg His Leu Met lie Pro Asn Ala Asn Gly 
70 75 80 85 

ate gag ttc cgc gtg cat ctg gga tac etc tat atg tec cct att cca 403 
lie Glu Phe Arg Val His Leu Gly Tyr Leu Tyr Met Ser Pro lie Pro 
90 95 100 

gtg cct gaa gat cag att gcg gaa cgc gtc ccc atg ttc cag gaa cgc 451 
Val Pro Glu Asp Gin lie Ala Glu Arg Val Pro Met Phe Gin Glu Arg 
105 110 115 

ate acg cac tac ttc caa aac tgg gag cca atg ctg gca aat tgg aag 499 
lie Thr His Tyr Phe Gin Asn Trp Glu Pro Met ' Leu Ala Asn Trp Lys 
120 125 130 

gag cga gta tta gga ace ate aat gag ctg gaa tct eta gaa ttc aag 547 
Glu Arg Val Leu Gly Thr lie Asn Glu Leu Glu Ser Leu Glu Phe Lys 
135 140 145 

cca ctg cct gac tac gtg cct ate gat gat att gtc tec gga aaa gee 595 
Pro Leu Pro Asp Tyr Val Pro lie Asp Asp lie Val Ser Gly Lys Ala 
150 155 160 165 

aaa gac ggc ace gaa gta etc atg gaa aac ttc gat egg etc att cag 64 3 
Lys Asp Gly Thr Glu Val Leu Met Glu Asn Phe Asp Arg Leu lie Gin 
170 175 180 

etc gec tac caa aac tgg caa tac cac ttt gag ttc etc aac ttg ggt 691 
Leu Ala Tyr Gin Asn Trp Gin Tyr His Phe Glu Phe Leu Asn Leu Gly 
185 190 195 

tac ate get tac eta gat ttc ttc aat ttc tgc aag gaa gtc ttc cca 739 
Tyr lie Ala Tyr Leu Asp Phe Phe Asn Phe Cys Lys Glu Val Phe Pro 
200 205 210 



gat ate cct gat caa tea att teg atg atg gtt cag ggc gtg gat atg 
Asp lie Pro Asp Gin Ser lie Ser Met Met Val Gin Gly Val Asp Met 



787 
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215 220 225 

gag ctg ttc cgc ccc gat gat gaa eta aag att ctg gca cag eta gcg 835 
Glu Leu Phe Arg Pro Asp Asp Glu Leu Lys lie Leu Ala Gin Leu Ala 
230 235 240 245 

gtc gac ctt ggc ctg caa act cac ttt gec aac ccg gat gat ccg caa 883 
Val Asp Leu Gly Leu Gin Thr His Phe Ala Asn Pro Asp Asp Pro Gin 
250 255 260 

get ace ttg get get ate gca aag gca gaa ggc ggc gcg aca tgg ata 931 
Ala Thr Leu Ala Ala lie Ala Lys Ala Glu Gly Gly Ala Thr Trp lie 
265 270 275 

gcg cgc tgg gaa gaa gca caa gat ccg tgg ttc aac ttc acc gtc ggt 979 
Ala Arg Trp Glu Glu Ala Gin Asp Pro Trp Phe Asn Phe Thr Val Gly 
280 285 290 

aat ggc ttc tac ggt cac gat aaa tac tgg ate gag cac ctg gaa ctt 1027 
Asn Gly Phe Tyr Gly His Asp Lys Tyr Trp lie Glu His Leu Glu Leu 
295 300 305 

cca ctg ggg tac ate gcg gat tac ate cgc cgc eta gat gaa ggc caa 1075 
Pro Leu Gly Tyr lie Ala Asp Tyr lie Arg Arg Leu Asp Glu Gly Gin 
310 315 320 325 

acc ate tec cgc ccg aaa gat gaa etc ate gca gaa aag gaa cgc gtg 1123 
Thr lie Ser Arg Pro Lys Asp Glu Leu lie Ala Glu Lys Glu Arg Val 
330 335 340 

gtg gaa gaa tac cgc gac ctt ttg gat gga gaa caa etc gcg cag ttt 1171 
Val Glu Glu Tyr Arg Asp Leu Leu Asp Gly Glu Gin Leu Ala Gin Phe 
345 350 355 

gat get aaa tgc ggc etc get get act gca tac ccc tat gtg gaa aac 1219 
Asp Ala Lys Cys Gly Leu Ala Ala Thr Ala Tyr Pro Tyr Val Glu Asn 
360 365 370 

cat aac ttc tac ate gag cac tgg acc atg tea gta ttt tgg cgc aaa 1267 
His Asn Phe Tyr lie Glu His Trp Thr Met Ser Val Phe Trp Arg Lys 
375 380 385 

gta cgc gaa ctt tec cgc act etc cag ggc tac ggt ttc tgg gag aac 1315 
Val Arg Glu Leu Ser Arg Thr Leu Gin Gly Tyr Gly Phe Trp Glu Asn 
390 395 400 405 

gag gat gac atg ttg tac etc aac cgc act gaa gtc cgc gat gtc etc 1363 
Glu Asp Asp Met Leu Tyr Leu Asn Arg Thr Glu Val Arg Asp Val Leu 
410 415 420 

ttc gac ctg get act gcg tgg ggt gtc ggc gca ccc ggt ggt cca att 1411 
Phe Asp Leu Ala Thr Ala Trp Gly Val Gly Ala Pro Gly Gly Pro lie 
425 430 435 

ggc acg ate att tgg ccg gaa gaa att gag cga aga aaa gca att gtc 1459 
Gly Thr lie lie Trp Pro Glu Glu lie Glu Arg Arg Lys Ala lie Val 
440 445 450 



acc get ttg aaa act gee cga cca gcg cca get ctt aac act cct cca 1507 
Thr Ala Leu Lys Thr Ala Arg Pro Ala Pro Ala Leu Asn Thr Pro Pro 
455 460 465 
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gag tec ate ace gaa cct ttc acc cgc atg etc tgg gga ate acc acc 1555 

Glu Ser lie Thr Glu Pro Phe Thr Arg Met Leu Trp Gly lie Thr Thr 

470 475 480 485 

gaa cag gtg caa tea tgg ttg ggc aat gac gag gat gee gaa gaa gga 1603 

Glu Gin Val Gin Ser Trp Leu Gly Asn Asp Glu Asp Ala Glu Glu Gly 

490 495 500 

acc ctt aaa ggc atg get gca tec cct ggt gtg gtg gaa ggc tac get 1651 

Thr Leu Lys Gly Met Ala Ala Ser Pro Gly Val Val Glu Gly Tyr Ala 

505 510 515 

cga gta att etc age gca gat gac ctt tea gaa ate cag cag gat gaa 1699 

Arg Val lie Leu Ser Ala Asp Asp Leu Ser Glu lie Gin Gin Asp Glu 
520 525 530 

ate etc gtt gee cct gta aca gca cct tct tgg ggc cca ate ttt ggc 1747 

lie Leu Val Ala Pro Val Thr Ala Pro Ser Trp Gly Pro lie Phe Gly 
535 540 545 

aaa ate aag gca aca gtc act gat att ggt ggc atg atg age cat get 1795 

Lys lie Lys Ala Thr Val Thr Asp lie Gly Gly Met Met Ser His Ala 

550 . 555 560 565 

gcg ate gtg tgc cgc gaa tac ggc ttg ccg get gtt act gga act ggc 1843 

Ala lie Val Cys Arg Glu Tyr Gly Leu Pro Ala Val Thr Gly Thr Gly 

570 575 580 

get gca tec acc acc ate aaa acc ggc gat tac etc aag gtc gat gga 1891 

Ala Ala Ser Thr Thr lie Lys Thr Gly Asp Tyr Leu Lys Val Asp Gly 

585 590 595 

acc aag ggc aag gtt gtc att gtt gat cca gat gcg cca cgc ate gaa 1939 

Thr Lys Gly Lys Val Val lie Val Asp Pro Asp Ala Pro Arg lie Glu 
600 605 610 

gga ccc ggc gcg cac age cat gcg cac tea gta gca gca cat ggg gtg 1987 

Gly Pro Gly Ala His Ser His Ala His Ser Val Ala Ala His Gly Val 
615 620 625 

gat aca cat gec tagtccacgc actgttctta tea 2022 

Asp Thr His Ala 

630 



<210> 82 
<211> 633 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 82 

Met Ala Asn Lys Ser Phe Pro Lys Pro Ser Asp Leu Pro Val Pro Lys 
15 10 15 

Gly Ala Glu Gly Trp Glu Asp Leu Tyr Pro Tyr Tyr Leu Val Phe Gin 
20 25 30 

Asp Lys Leu Met Asp Gin Glu Asn Glu Lys Phe Trp Phe Cys Asp Ser 
35 40 45 
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Gin His Trp Pro 
50 

Phe Ala Val Lys 
65 

Pro Asn Ala Asn 



Met Ser Pro lie 
100 

Met Phe Gin Glu 
115 

Leu Ala Asn Trp 
130 

Ser Leu Glu Phe 
145 

Val Ser Gly Lys 



Asp Arg Leu lie 
180 

Phe Leu Asn Leu 
195 

Lys Glu Val Phe 
210 

Gin Gly Val Asp 
225 

Leu Ala Gin Leu 



Pro Asp Asp Pro 
260 

Gly Ala Thr Trp 
275 

Asn Phe Thr Val 
290 

Glu His Leu Glu 
305 

Leu Asp Glu Gly 



Glu Lys Glu Arg 
340 

Gin Leu Ala Gin 
355 



Thr Val Phe Lys 
55 

Cys Leu Gly Gin 
70 

Gly lie Glu Phe 
85 

Pro Val Pro Glu 



Arg lie Thr His 
120 

Lys Glu Arg Val 
135 

Lys Pro Leu Pro 
150 

Ala Lys Asp Gly 
165 

Gin Leu Ala Tyr 



Gly Tyr lie Ala 
200 

Pro Asp lie Pro 
215 

Met Glu Leu Phe 
230 

Ala Val Asp Leu 
245 

Gin Ala Thr Leu 



lie Ala Arg Trp 
280 

Gly Asn Gly Phe 
295 

Leu Pro Leu Gly 
310 

Gin Thr lie Ser 
325 

Val Val Glu Glu 



Phe Asp Ala Lys 
360 



Pro Phe Glu Thr 
60 

Tyr Asn Ala Arg 
75 

Arg Val His Leu 
90 

Asp Gin lie Ala 
105 

Tyr Phe Gin Asn 



Leu Gly Thr lie 
140 

Asp Tyr Val Pro 
155 

Thr Glu Val Leu 
170 

Gin Asn Trp Gin 
185 

Tyr Leu Asp Phe 



Asp Gin Ser lie 
220 

Arg Pro Asp Asp 
235 

Gly Leu Gin Thr 
250 

Ala Ala lie Ala 
265 

Glu Glu Ala Gin 



Tyr Gly His Asp 
300 

Tyr lie Ala Asp 
315 

Arg Pro Lys Asp 
330 

Tyr Arg Asp Leu 
345 

Cys Gly Leu Ala 



lie Gly Gly Glu 



His Leu Met lie 
80 

Gly Tyr Leu Tyr 
95 

Glu Arg Val Pro 
110 

Trp Glu Pro Met 
125 

Asn Glu Leu Glu 



lie Asp Asp lie 
160 

Met Glu Asn Phe 
175 

Tyr His Phe Glu 
190 

Phe Asn Phe Cys 
205 

Ser Met Met Val 



Glu Leu Lys lie 
240 

His Phe Ala Asn 
255 

Lys Ala Glu Gly 
270 

Asp Pro Trp Phe 
285 

Lys Tyr Trp lie 



Tyr lie Arg Arg 
320 

Glu Leu lie Ala 
335 

Leu Asp Gly Glu 
350 

Ala Thr Ala Tyr 
365 



Pro Tyr Val Glu Asn His Asn Phe Tyr lie Glu His Trp Thr Met Ser 
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370 375 380 

Val Phe Trp Arg Lys Val Arg Glu Leu Ser Arg Thr Leu Gin Gly Tyr 
385 390 395 400 

Gly Phe Trp Glu Asn Glu Asp Asp Met Leu Tyr Leu Asn Arg Thr Glu 
405 410 415 

Val Arg Asp Val Leu Phe Asp Leu Ala Thr Ala Trp Gly Val Gly Ala 
420 425 430 

Pro Gly Gly Pro lie Gly Thr lie lie Trp Pro Glu Glu lie Glu Arg 
435 440 445 

Arg Lys Ala lie Val Thr Ala Leu Lys Thr Ala Arg Pro Ala Pro Ala 
450 455 460 

Leu Asn Thr Pro Pro Glu Ser lie Thr Glu Pro Phe Thr Arg Met Leu 
465 470 475 480 

Trp Gly He Thr Thr Glu Gin Val Gin Ser Trp Leu Gly Asn Asp Glu 
485 490 495 

Asp Ala Glu Glu Gly Thr Leu Lys Gly Met Ala Ala Ser Pro Gly Val 
500 505 510 

Val Glu Gly Tyr Ala Arg Val He Leu Ser Ala Asp Asp Leu Ser Glu 
515 520 525 

lie Gin Gin Asp Glu lie Leu Val Ala Pro Val Thr Ala Pro Ser Trp 
530 535 540 

Gly Pro lie Phe Gly Lys He Lys Ala Thr Val Thr Asp He Gly Gly 
545 550 555 560 

Met Met Ser His Ala Ala He Val Cys Arg Glu Tyr Gly Leu Pro Ala 
565 570 575 

Val Thr Gly Thr Gly Ala Ala Ser Thr Thr He Lys Thr Gly Asp Tyr 
580 585 590 

Leu Lys Val Asp Gly Thr Lys Gly Lys Val Val He Val Asp Pro Asp 
595 600 605 

Ala Pro Arg He Glu Gly Pro Gly Ala His Ser His Ala His Ser Val 
610 615 620 

Ala Ala His Gly Val Asp Thr His Ala 
625 630 



<210> 83 
<211> 1215 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1192) 
<223> RXA00683 
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<400> 83 

ggacaaagct atcgggttcc gggagaacct ctccttccgc gtccccactt ctgttcccgt 60 

gacttggaac gcttaacgct ttattaaata aggagacacc atg acc aac agt ttg 115 

Met Thr Asn Ser Leu 
1 5 

aac ate ccg ttt gtc cag cgc ttc gat gaa ggc ctg gat cct gtt eta 163 
Asn lie Pro Phe Val Gin Arg Phe Asp Glu Gly Leu Asp Pro Val Leu 
10 15 20 

gaa gta etc ggt ggc aag ggc get tea eta gtc acc atg aca gat get 211 
Glu Val Leu Gly Gly Lys Gly Ala Ser Leu Val Thr Met Thr Asp Ala 
25 30 35 

gga atg ccc gtt cca cct gga ttt gtg gtc act act gec age ttt gat 259 
Gly Met Pro Val Pro Pro Gly Phe Val Val Thr Thr Ala Ser Phe Asp 
40 45 50 

gaa ttc ate cgt gaa gca ggg gtt get gaa cac ate gat aaa ttc eta 307 
Glu Phe lie Arg Glu Ala Gly Val Ala Glu His lie Asp Lys Phe Leu 
55 60 65 

aac gat etc gat gca gaa gat gtt aag gaa gtg gat cga gtt tct gcg 355 
Asn Asp Leu Asp Ala Glu Asp Val Lys Glu Val Asp Arg Val Ser Ala 
70 75 80 85 

ate ate cgc gat gag ctg tgc agt ctt gac gtt cca gag aat get cgt 403 
lie lie Arg Asp Glu Leu Cys Ser Leu Asp Val Pro Glu Asn Ala Arg 
90 95 100 

ttc gca gtg cac cag get tat cgc gat etc atg gaa cga tgc ggt ggc 451 
Phe Ala Val His Gin Ala Tyr Arg Asp Leu Met Glu Arg Cys Gly Gly 
105 110 115 

gac gtc ccg gtt get gtc egg tea teg gee act gec gaa gat ctg ccc 4 99 
Asp Val Pro Val Ala Val Arg Ser Ser Ala Thr Ala Glu Asp Leu Pro 
120 125 130 

gat get tec ttc gca ggg caa cag gac acc tat ctg tgg caa gtc ggt 547 
Asp Ala Ser Phe Ala Gly Gin Gin Asp Thr Tyr Leu Trp Gin Val Gly 
135 140 145 

ttg age get gtc act gaa cac ate cgt aaa tgc tgg get teg ctg ttc 595 
Leu Ser Ala Val Thr Glu His lie Arg Lys Cys Trp Ala Ser Leu Phe 
150 155 160 165 

act tec cgt gec att ate tac cgt ctg aaa aac aac ate ccc aat gag 643 
Thr Ser Arg Ala lie lie Tyr Arg Leu Lys Asn Asn lie Pro Asn Glu 
170 175 ' 180 

ggc etc tec atg gcg gta gtt gtt caa aaa atg gtc aac tct cgt gtc 691 
Gly Leu Ser Met Ala Val Val Val Gin Lys Met Val Asn Ser Arg Val 
185 190 195 

gca ggc gtg gca ate act atg aat cct tec aac ggc gac cgc teg aag 739 
Ala Gly Val Ala lie Thr Met Asn Pro Ser Asn Gly Asp Arg Ser Lys 
200 205 210 



ate acc ate gat tec tea tgg ggt gtt ggt gaa atg gtg gtc tea ggt 
lie Thr lie Asp Ser Ser Trp Gly Val Gly Glu Met Val Val Ser Gly 



787 
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215 220 225 

gaa gtg aca cca gac aat ate ttg ctg gac aag ate acg ctg cag gtt 835 
Glu Val Thr Pro Asp Asn lie Leu Leu Asp Lys lie Thr Leu Gin Val 
230 235 240 245 

gtc tec gaa cac att gga age aaa cac get gaa etc ate ccc gat gee 883 
Val Ser Glu His lie Gly Ser Lys His Ala Glu Leu lie Pro Asp Ala 
250 255 260 

ace agt gga age etc gtg gaa aag ccc gtt gat gaa gaa cgc gca aac 931 
Thr Ser Gly Ser Leu Val Glu Lys Pro Val Asp Glu Glu Arg Ala Asn 
265 270 275 

cgc cgc agt ctg act gat gag gaa atg etc get gtg gca caa atg get 979 
Arg Arg Ser Leu Thr Asp Glu Glu Met Leu Ala Val Ala Gin Met Ala 
280 285 290 

aag cgt gca gaa aaa cac tac aag tgc cca caa gat ate gaa tgg gcg 1027 
Lys Arg Ala Glu Lys His Tyr Lys Cys Pro Gin Asp lie Glu Trp Ala 
295 300 305 

ctg gac get gat ctg cca gat gga gaa aac ctt ctg tta ttg caa tec 1075 
Leu Asp Ala Asp Leu Pro Asp Gly Glu Asn Leu Leu Leu Leu Gin Ser 
310 315 320 325 

cgc ccg gaa act ate cac tec aac ggt gtg aag aag gaa ace cca act 1123 
Arg Pro Glu Thr lie His Ser Asn Gly Val Lys Lys Glu Thr Pro Thr 
330 335 340 

ccg cag get gee aaa acc ata ggc ace ttc gat ttc age tea ate acc 1171 
Pro Gin Ala Ala Lys Thr lie Gly Thr Phe Asp Phe Ser Ser lie Thr 
345 350 355 

gtc gca atg acc ggc acg aag taaaaccacc gcatcttttc gtc 1215 
Val Ala Met Thr Gly Thr Lys 
360 



<210> 84 
<211> 364 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 84 

Met Thr Asn Ser Leu Asn lie Pro Phe Val Gin Arg Phe Asp Glu Gly 
15 10 15 

Leu Asp Pro Val Leu Glu Val Leu Gly Gly Lys Gly Ala Ser Leu Val 
20 25 30 

Thr Met Thr Asp Ala Gly Met Pro Val Pro Pro Gly Phe Val Val Thr 
35 40 45 

Thr Ala Ser Phe Asp Glu Phe lie Arg Glu Ala Gly Val Ala Glu His 
50 55 60 

lie Asp Lys Phe Leu Asn Asp Leu Asp Ala Glu Asp Val Lys Glu Val 
65 70 75 80 

Asp Arg Val Ser Ala lie lie Arg Asp Glu Leu Cys Ser Leu Asp Val 
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85 



90 



95 



Pro Glu Asn Ala Arg Phe Ala Val His Gin Ala Tyr Arg Asp Leu Met 
100 105 110 



Glu Arg Cys Gly Gly Asp Val Pro Val Ala 
115 120 



Val Arg Ser 
125 



Ser Ala Thr 



Ala Glu Asp Leu Pro Asp Ala Ser Phe Ala 
130 135 



Gly Gin Gin 
140 



Asp Thr Tyr 



Leu Trp Gin Val Gly Leu Ser Ala Val Thr 
145 150 



Glu His He 
155 



Arg Lys Cys 
160 



Trp Ala Ser Leu Phe Thr Ser Arg Ala He He Tyr Arg 
165 170 



Leu Lys Asn 
175 



Asn He Pro Asn Glu Gly Leu Ser Met Ala Val Val Val Gin Lys Met 
180 185 190 



Val Asn Ser Arg Val Ala Gly Val Ala lie 
195' 200 



Thr Met Asn 
205 



Pro Ser Asn 



Gly Asp Arg Ser Lys He Thr He Asp Ser Ser Trp Gly Val Gly Glu 
210 215 220 



Met Val Val Ser Gly Glu Val Thr Pro Asp 
225 230 



Asn He Leu 
235 



Leu Asp Lys 
240 



He Thr Leu Gin Val Val Ser Glu His He 
245 250 

Leu He Pro Asp Ala Thr Ser Gly Ser Leu 
260 265 



Gly Ser Lys 
Val Glu Lys 



His Ala Glu 
255 

Pro Val Asp 
270 



Glu Glu Arg Ala Asn Arg Arg Ser Leu Thr Asp Glu Glu 
275 280 285 



Met Leu Ala 



Val Ala Gin Met Ala Lys Arg Ala Glu Lys His Tyr Lys 
290 295 300 



Cys Pro Gin 



Asp He Glu Trp Ala Leu Asp Ala Asp Leu Pro Asp Gly Glu Asn Leu 

305 310 315 320 

Leu Leu Leu Gin Ser Arg Pro Glu Thr He His Ser Asn Gly Val Lys 

325 330 335 



Lys Glu Thr Pro Thr Pro Gin Ala Ala Lys 
340 345 

Phe Ser Ser He Thr Val Ala Met Thr Gly 
355 360 



Thr He Gly 
Thr Lys 



Thr Phe Asp 
350 



<210> 85 
<211> 1860 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 



BGI-126CP 



- 128 - 



<222> (101) . . (1837) 
<223> RXN00635 

<400> 85 

ctggcaggcg ggcgaagcgt ggcaacaact ggaatttaag agcacaattg aagtcgcacc 60 

aagttaggca acacaatagc cataacgttg aggagttcag atg gca cac age tac 115 

Met Ala His Ser Tyr 
1 5 

gca gaa caa tta att gac act ttg gaa get caa ggt gtg aag cga att 163 

Ala Glu Gin Leu lie Asp Thr Leu Glu Ala Gin Gly Val Lys Arg lie 
10 15 20 

tat ggt ttg gtg ggt gac age ctt aat ccg ate gtg gat get gtc cgc 211 

Tyr Gly Leu Val Gly Asp Ser Leu Asn Pro lie Val Asp Ala Val Arg 
25 30 35 

caa tea gat att gag tgg gtg cac gtt cga aat gag gaa gcg gcg gcg 259 

Gin Ser Asp lie Glu Trp Val His Val Arg Asn Glu Glu Ala Ala Ala 
40 45 50 

ttt gca gec ggt gcg gaa teg ttg ate act ggg gag ctg gca gta tgt 307 

Phe Ala Ala Gly Ala Glu Ser Leu lie Thr Gly Glu Leu Ala Val Cys 
55 60 65 

get get tct tgt ggt cct gga aac aca cac ctg att cag ggt ctt tat 355 

Ala Ala Ser Cys Gly Pro Gly Asn Thr His Leu lie Gin Gly Leu Tyr 
70 75 80 85 

gat teg cat cga aat ggt gcg aag gtg ttg gee ate get age cat att 4 03 

Asp Ser His Arg Asn Gly Ala Lys Val Leu Ala lie Ala Ser His lie 

90 95 100 

ccg agt gee cag att ggt teg acg ttc ttc cag gaa acg cat ccg gag 451 

Pro Ser Ala Gin lie Gly Ser Thr Phe Phe Gin Glu Thr His Pro Glu 
105 110 115 

att ttg ttt aag gaa tgc tct ggt tac tgc gag atg gtg aat ggt ggt 499 

lie Leu Phe Lys Glu Cys Ser Gly Tyr Cys Glu Met Val Asn Gly Gly 
120 125 130 

gag cag ggt gaa cgc att ttg cat cac gcg att cag tec ace atg gcg 547 

Glu Gin Gly Glu Arg lie Leu His His Ala lie Gin Ser Thr Met Ala 
135 140 145 

ggt aaa ggt gtg teg gtg gta gtg att cct ggt gat ate get aag gaa 595 

Gly Lys Gly Val Ser Val Val Val lie Pro Gly Asp He Ala Lys Glu 
150 155 160 165 

gac gca ggt gac ggt act tat tec aat tec act att tct tct ggc act 643 

Asp Ala Gly Asp Gly Thr Tyr Ser Asn Ser Thr He Ser Ser Gly Thr 

170 175 180 

cct gtg gtg ttc ccg gat cct 'act gag get gca gcg ctg gtg gag gcg 691 

Pro Val Val Phe Pro Asp Pro Thr Glu Ala Ala Ala Leu Val Glu Ala 
185 190 195 



att aac aac get aag tct gtc act ttg ttc tgc ggt gcg ggc gtg aag 
He Asn Asn Ala Lys Ser Val Thr Leu Phe Cys Gly Ala Gly Val Lys 
200 205 210 



739 
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aat get cgc gcg cag gtg ttg gag ttg gcg gag aag att aaa tea ccg 787 
Asn Ala Arg Ala Gin Val Leu Glu Leu Ala Glu Lys lie Lys Ser Pro 
215 220 225 

ate ggg cat gcg ctg ggt ggt aag cag tac ate cag cat gag aat ccg 835 
lie Gly His Ala Leu Gly Gly Lys Gin Tyr lie Gin His Glu Asn Pro 
230 235 240 245 

ttt gag gtc ggc atg tct ggc ctg ctt ggt tac ggc gec tgc gtg gat 883 
Phe Glu Val Gly Met Ser Gly Leu Leu Gly Tyr Gly Ala Cys Val Asp 
250 255 260 

gcg tec aat gag gcg gat ctg ctg att eta ttg ggt acg gat ttc cct 931 
Ala Ser Asn Glu Ala Asp Leu Leu lie Leu Leu Gly Thr Asp Phe Pro 
265 270 275 

tat tct gat ttc ctt cct aaa gac aac gtt gec cag gtg gat ate aac 979 
Tyr Ser Asp Phe Leu Pro Lys Asp Asn Val Ala Gin Val Asp lie Asn 
280 285 290 

ggt gcg cac att ggt cga cgt ace acg gtg aag tat ccg gtg acc ggt 1027 
Gly Ala His lie Gly Arg Arg Thr Thr Val Lys Tyr Pro Val Thr Gly 
295 300 305 

gat gtt get gca aca ate gaa aat att ttg cct cat gtg aag gaa aaa 1075 
Asp Val Ala Ala Thr lie Glu Asn lie Leu Pro His Val Lys Glu Lys 
310 315 320 325 

aca gat cgt tec ttc ctt gat egg atg etc aag gca cac gag cgt aag 1123 
Thr Asp Arg Ser Phe Leu Asp Arg Met Leu Lys Ala His Glu Arg Lys 
330 335 340 

ttg age teg gtg gta gag acg tac aca cat aac gtc gag aag cat gtg 1171 
Leu Ser Ser Val Val Glu Thr Tyr Thr His Asn Val Glu Lys His Val 
345 350 355 

cct att cac cct gaa tac gtt gec tct att ttg aac gag ctg gcg gat 1219 
Pro lie His Pro Glu Tyr Val Ala Ser lie Leu Asn Glu Leu Ala Asp 
360 365 370 

aag gat gcg gtg ttt act gtg gat acc ggc atg tgc aat gtg tgg cat 1267 
Lys Asp Ala Val Phe Thr Val Asp Thr Gly Met Cys Asn Val Trp His 
375 380 385 

gcg agg tac ate gag aat ccg gag gga acg cgc gac ttt gtg ggt tea 1315 
Ala Arg Tyr lie Glu Asn Pro Glu Gly Thr Arg Asp Phe Val Gly Ser 
390 395 400 405 

ttc cgc cac ggc acg atg get aat gcg ttg cct cat gcg att ggt gcg 1363 
Phe Arg His Gly Thr Met Ala Asn Ala Leu Pro His Ala lie Gly Ala 
410 415 420 

caa agt gtt gat cga aac cgc cag gtg ate gcg atg tgt ggc gat ggt 1411 
Gin Ser Val Asp Arg Asn Arg Gin Val lie Ala Met Cys Gly Asp Gly 
425 430 435 

ggt ttg ggc atg ctg ctg ggt gag ctt ctg acc gtt aag ctg cac caa 1459 
Gly Leu Gly Met Leu Leu Gly Glu Leu Leu Thr Val Lys Leu His Gin 
440 445 450 
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ctt ccg ctg aag get gtg gtg ttt aac aac agt tct ttg ggc atg gtg 1507 
Leu Pro Leu Lys Ala Val Val Phe Asn Asn Ser Ser Leu Gly Met Val 
455 460 465 

aag ttg gag atg etc gtg gag gga cag cca gaa ttt ggt act gac cat 1555 
Lys Leu Glu Met Leu Val Glu Gly Gin Pro Glu Phe Gly Thr Asp His 
470 475 480 485 

gag gaa gtg aat ttc gca gag att gcg gcg get gcg ggt ate aaa teg 1603 
Glu Glu Val Asn Phe Ala Glu lie Ala Ala Ala Ala Gly lie Lys Ser 
490 495 500 

gta cgc ate ace gat ccg aag aaa gtt cgc gag cag eta get gag gca 1651 
Val Arg lie Thr Asp Pro Lys Lys Val Arg Glu Gin Leu Ala Glu Ala 
505 510 515 

ttg gca tat cct gga cct gta ctg ate gat ate gtc acg gat cct aat 1699 
Leu Ala Tyr Pro Gly Pro Val Leu lie Asp lie Val Thr Asp Pro Asn 
520 525 530 

gcg ctg teg ate cca cca acc ate acg tgg gaa cag gtc atg gga ttc 1747 
Ala Leu Ser lie Pro Pro Thr lie Thr Trp Glu Gin Val Met Gly Phe 
535 540 545 

age aag gcg gee acc cga acc gtc ttt ggt gga gga gta gga gcg atg 1795 
Ser Lys Ala Ala Thr Arg Thr Val Phe Gly Gly Gly Val Gly Ala Met 
550 555 560 565 

ate gat ctg gee cgt teg aac ata agg aat att cct act cca 1837 
lie Asp Leu Ala Arg Ser Asn lie Arg Asn lie Pro Thr Pro 
570 575 

tgatgattga tacacctgct gtt 1860 

<210> 86 
<211> 579 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 86 

Met Ala His Ser Tyr Ala Glu Gin Leu lie Asp Thr Leu Glu Ala Gin 
15 10 15 

Gly Val Lys Arg lie Tyr Gly Leu Val Gly Asp Ser Leu Asn Pro lie 
20 25 30 

Val Asp Ala Val Arg Gin Ser Asp lie Glu Trp Val His Val Arg Asn 
35 40 45 

Glu Glu Ala Ala Ala Phe Ala Ala Gly Ala Glu Ser Leu lie Thr Gly 
50 55 60 

Glu Leu Ala Val Cys Ala Ala Ser Cys Gly Pro Gly Asn Thr His Leu 
65 70 75 80 

He Gin Gly Leu Tyr Asp Ser His Arg Asn Gly Ala Lys Val Leu Ala 
85 90 95 

He Ala Ser His He Pro Ser Ala Gin He Gly Ser Thr Phe Phe Gin 
100 105 110 



BGI-126CP 



Glu Thr His 
115 

Met Val Asn 
130 

Gin Ser Thr 
145 

Asp lie Ala 



lie Ser Ser 



Ala Leu Val 
195 

Gly Ala Gly 
210 

Lys lie Lys 
225 

Gin His Glu 



Gly Ala Cys 



Gly Thr Asp 
275 

Gin Val Asp 
290 

Tyr Pro Val 
305 

His Val Lys 



Ala His Glu 



Val Glu Lys 
355 

Asn Glu Leu 
370 

Cys Asn Val 
385 

Asp Phe Val 



His Ala He 
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Pro Glu He Leu Phe Lys Glu Cys Ser Gly Tyr Cys Glu 
120 125 

Gly Gly Glu Gin Gly Glu Arg He Leu His His Ala He 
135 140 

Met Ala Gly Lys Gly Val Ser Val Val Val He Pro Gly 
150 155 160 

Lys Glu Asp Ala Gly Asp Gly Thr Tyr Ser Asn Ser Thr 
165 170 175 

Gly Thr Pro Val Val Phe Pro Asp Pro Thr Glu Ala Ala 
180 185 190 

Glu Ala lie Asn Asn Ala Lys Ser Val Thr Leu Phe Cys 
200 205 

Val Lys Asn Ala Arg Ala Gin Val Leu Glu Leu Ala Glu 
215 220 

Ser Pro He Gly His Ala Leu Gly Gly Lys Gin Tyr lie 
230 235 240 

Asn Pro Phe Glu Val Gly Met Ser Gly Leu Leu Gly Tyr 
245 250 255 

Val Asp Ala Ser Asn Glu Ala Asp Leu Leu lie Leu Leu 
260 265 270 

Phe Pro Tyr Ser Asp Phe Leu Pro Lys Asp Asn Val Ala 
280 285 

He Asn Gly Ala His He Gly Arg Arg Thr Thr Val Lys 
295 300 

Thr Gly Asp Val Ala Ala Thr He Glu Asn lie Leu Pro 
310 315 320 

Glu Lys Thr Asp Arg Ser Phe Leu Asp Arg Met Leu Lys 
325 330 335 

Arg Lys Leu Ser Ser Val Val Glu Thr Tyr Thr His Asn 
340 345 350 

His Val Pro He His Pro Glu Tyr Val Ala Ser He Leu 
360 365 

Ala Asp Lys Asp Ala Val Phe Thr Val Asp Thr Gly Met 
375 380 

Trp His Ala Arg Tyr He Glu Asn Pro Glu Gly Thr Arg 
390 395 400 

Gly Ser Phe Arg His Gly Thr Met Ala Asn Ala Leu Pro 
405 410 415 

Gly Ala Gin Ser Val Asp Arg Asn Arg Gin Val He Ala 
420 425 430 
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Met Cys Gly Asp Gly Gly Leu Gly Met Leu Leu Gly Glu Leu Leu Thr 
435 440 445 

Val Lys Leu His Gin Leu Pro Leu Lys Ala Val Val Phe Asn Asn Ser 
450 455 460 

Ser Leu Gly Met Val Lys Leu Glu Met Leu Val Glu Gly Gin Pro Glu 
465 470 475 480 

Phe Gly Thr Asp His Glu Glu Val Asn Phe Ala Glu lie Ala Ala Ala 
485 490 495 

Ala Gly lie Lys Ser Val Arg lie Thr Asp Pro Lys Lys Val Arg Glu 
500 505 510 

Gin Leu Ala Glu Ala Leu Ala Tyr Pro Gly Pro Val Leu lie Asp lie 
515 520 525 

Val Thr Asp Pro Asn Ala Leu Ser lie Pro Pro Thr lie Thr Trp Glu 
530 535 540 

Gin Val Met Gly Phe Ser Lys Ala Ala Thr Arg Thr Val Phe Gly Gly 
545 550 555 560 

Gly Val Gly Ala Met lie Asp Leu Ala Arg Ser Asn lie Arg Asn lie 
565 570 575 

Pro Thr Pro 



<210> 87 
<211> 552 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (88) . . (552) 

<223> FRXA02807 

<400> 87 

aaagcgtggc aacaactgga atttaagagc acaattgaag tcgcaccaag ttaggcaaca 60 

caatagccat aacgttgagg agttcagatg gca cac age tac gca gaa caa tta 114 

Met Ala His Ser Tyr Ala Glu Gin Leu 
1 5 

att gac act ttg gaa get caa ggt gtg aag cga att tat ggt ttg gtg 162 
lie Asp Thr Leu Glu Ala Gin Gly Val Lys Arg lie Tyr Gly Leu Val 
10 15 20 25 

ggt gac age ctt aat ccg ate gtg gat get gtc cgc caa tea gat att 210 
Gly Asp Ser Leu Asn Pro lie Val Asp Ala Val Arg Gin Ser Asp lie 
30 35 40 

gag tgg gtg cac gtt cga aat gag gaa gcg gcg gcg ttt gca gec ggt 258 
Glu Trp Val His Val Arg Asn Glu Glu Ala Ala Ala Phe Ala Ala Gly 
45 50 55 



gcg gaa teg ttg ate act ggg gag ctg gca gta tgt get get tct tgt 



306 
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Ala Glu Ser Leu lie Thr Gly Glu Leu Ala Val Cys Ala Ala Ser Cys 
60 65 70 

ggt cct gga aac aca cac ctg att cag ggt ctt tat gat teg cat cga 354 
Gly Pro Gly Asn Thr His Leu lie Gin Gly Leu Tyr Asp Ser His Arg 
75 80 85 

aat ggt gcg aag gtg ttg gec ate get age cat att ccg agt gec cag 402 
Asn Gly Ala Lys Val Leu Ala lie Ala Ser His lie Pro Ser Ala Gin 
90 95 100 105 

att ggt teg acg ttc ttc cag gaa acg cat ccg gag att ttg ttt aag 450 
lie Gly Ser Thr Phe Phe Gin Glu Thr His Pro Glu lie Leu Phe Lys 
110 115 120 

gaa tgc tct ggt tac tgc gag atg gtg aat ggt ggt gag cag ggt gaa 498 
Glu Cys Ser Gly Tyr Cys Glu Met Val Asn Gly Gly Glu Gin Gly Glu 
125 130 135 

cgc att ttg cat cac gcg att cag tec ace atg gcg ggt aaa ggt gtg 54 6 
Arg lie Leu His His Ala lie Gin Ser Thr Met Ala Gly Lys Gly Val 
140 145 150 

teg gtg 552 
Ser Val 
155 



<210> 88 
<211> 155 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 88 

Met Ala His Ser Tyr Ala Glu Gin Leu lie Asp Thr Leu Glu Ala Gin 
15 10 15 

Gly Val Lys Arg lie Tyr Gly Leu Val Gly Asp Ser Leu Asn Pro lie 
20 25 30 

Val Asp Ala Val Arg Gin Ser Asp lie Glu Trp Val His Val Arg Asn 
35 40 45 

Glu Glu Ala Ala Ala Phe Ala Ala Gly Ala Glu Ser Leu lie Thr Gly 
50 55 60 

Glu Leu Ala Val Cys Ala Ala Ser Cys Gly Pro Gly Asn Thr His Leu 
65 70 75 80 

lie Gin Gly Leu Tyr Asp Ser His Arg Asn Gly Ala Lys Val Leu Ala 
85 90 95 

lie Ala Ser His lie Pro Ser Ala Gin lie Gly Ser Thr Phe Phe Gin 
100 105 110 

Glu Thr His Pro Glu lie Leu Phe Lys Glu Cys Ser Gly Tyr Cys Glu 
115 120 125 

Met Val Asn Gly Gly Glu Gin Gly Glu Arg lie Leu His His Ala lie 
130 135 140 
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Gin Ser Thr Met Ala Gly Lys Gly Val Ser Val 
145 150 155 



<210> 89 
<211> 944 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (921) 
<223> FRXA00635 

<400> 89 

ggt acg gat ttc cct tat tct gat ttc ctt cct aaa gac aac gtt gcc 48 
Gly Thr Asp Phe Pro Tyr Ser Asp Phe Leu Pro Lys Asp Asn Val Ala 
1 5 10 15 

cag gtg gat ate aac ggt gcg cac att ggt cga cgt acc acg gtg aag 96 
Gin Val Asp lie Asn Gly Ala His lie Gly Arg Arg Thr Thr Val Lys 
20 25 30 

tat ccg gtg acc ggt gat gtt get gca aca ate gaa aat att ttg cct 144 
Tyr Pro Val Thr Gly Asp Val Ala Ala Thr lie Glu Asn lie Leu Pro 
35 40 45 

cat gtg aag gaa aaa aca gat cgt tec ttc ctt gat egg atg etc aag 192 
His Val Lys Glu Lys Thr Asp Arg Ser Phe Leu Asp Arg Met Leu Lys 
50 55 60 

gca cac gag cgt aag ttg age teg gtg gta gag acg tac aca cat aac 240 
Ala His Glu Arg Lys Leu Ser Ser Val Val Glu Thr Tyr Thr His Asn 
65 70 75 80 

gtc gag aag cat gtg cct att cac cct gaa tac gtt gcc tct att ttg 288 
Val Glu Lys His Val Pro lie His Pro Glu Tyr Val Ala Ser lie Leu 
85 90 95 

aac gag ctg gcg gat aag gat gcg gtg ttt act gtg gat acc ggc atg 336 
Asn Glu Leu Ala Asp Lys Asp Ala Val Phe Thr Val Asp Thr Gly Met 
100 105 110 

tgc aat gtg tgg cat gcg agg tac ate gag aat ccg gag gga acg cgc 384 
Cys Asn Val Trp His Ala Arg Tyr lie Glu Asn Pro Glu Gly Thr Arg 
115 120 125 

gac ttt gtg ggt tea ttc cgc cac ggc acg atg get aat gcg ttg cct 432 
Asp Phe Val Gly Ser Phe Arg His Gly Thr Met Ala Asn Ala Leu Pro 
130 135 140 

cat gcg att ggt gcg caa agt gtt gat cga aac cgc cag gtg ate gcg 480 
His Ala lie Gly Ala Gin Ser Val Asp Arg Asn Arg Gin Val lie Ala 
145 150 155 160 

atg tgt ggc gat ggt ggt ttg ggc atg ctg ctg ggt gag ctt ctg acc 528 
Met Cys Gly Asp Gly Gly Leu Gly Met Leu Leu Gly Glu Leu Leu Thr 
165 170 175 



gtt aag ctg cac caa ctt ccg ctg aag get gtg gtg ttt aac aac agt 
Val Lys Leu His Gin Leu Pro Leu Lys Ala Val Val Phe Asn Asn Ser 



576 
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180 185 190 

tct ttg ggc atg gtg aag ttg gag atg etc gtg gag gga cag cca gaa 624 
Ser Leu Gly Met Val Lys Leu Glu Met Leu Val Glu Gly Gin Pro Glu 
195 200 205 

ttt ggt act gac cat gag gaa gtg aat ttc gca gag att gcg gcg get 672 
Phe Gly Thr Asp His Glu Glu Val Asn Phe Ala Glu lie Ala Ala Ala 
210 215 220 

gcg ggt ate aaa teg gta cgc ate ace gat ccg aag aaa gtt cgc gag 720 
Ala Gly lie Lys Ser Val Arg lie Thr Asp Pro Lys Lys Val Arg Glu 
225 230 235 240 

cag eta get gag gca ttg gca tat cct gga cct gta ctg ate gat ate 768 
Gin Leu Ala Glu Ala Leu Ala Tyr Pro Gly Pro Val Leu lie Asp lie 
245 250 255 

gtc acg gat cct aat gcg ctg teg ate cca cca acc ate acg tgg gaa 816 
Val Thr Asp Pro Asn Ala Leu Ser lie Pro Pro Thr lie Thr Trp Glu 
260 265 270 

cag gtc atg gga ttc age aag gcg gee acc cga acc gtc ttt ggt gga 864 
Gin Val Met Gly Phe Ser Lys Ala Ala Thr Arg Thr Val Phe Gly Gly 
275 280 285 

gga gta gga gcg atg ate gat ctg gee cgt teg aac ata agg aat att 912 
Gly Val Gly Ala Met lie Asp Leu Ala Arg Ser Asn lie Arg Asn lie 
290 295 300 

cct act cca tgatgattga tacacctgct gtt 944 

Pro Thr Pro 

305 



<210> 90 
<211> 307 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 90 

Gly Thr Asp Phe Pro Tyr Ser Asp Phe Leu Pro Lys Asp Asn Val Ala 
15 10 15 

Gin Val Asp lie Asn Gly Ala His lie Gly Arg Arg Thr Thr Val Lys 
20 25 30 

Tyr Pro Val Thr Gly Asp Val Ala Ala Thr lie Glu Asn lie Leu Pro 
35 40 45 

His Val Lys Glu Lys Thr Asp Arg Ser Phe Leu Asp Arg Met Leu Lys 
50 55 60 

Ala His Glu Arg Lys Leu Ser Ser Val Val Glu Thr Tyr Thr His Asn 
65 70 75 80 

Val Glu Lys His Val Pro lie His Pro Glu Tyr Val Ala Ser lie Leu 
85 90 95 



Asn Glu Leu Ala Asp Lys Asp Ala Val Phe Thr Val Asp Thr Gly Met 
100 105 110 
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Cys Asn Val Trp His Ala Arg Tyr lie Glu Asn Pro Glu Gly Thr Arg 
115 120 125 

Asp Phe Val Gly Ser Phe Arg His Gly Thr Met Ala Asn Ala Leu Pro 
130 135 140 

His Ala lie Gly Ala Gin Ser Val Asp Arg Asn Arg Gin Val lie Ala 
145 150 155 160 

Met Cys Gly Asp Gly Gly Leu Gly Met Leu Leu Gly Glu Leu Leu Thr 
165 170 175 

Val Lys Leu His Gin Leu Pro Leu Lys Ala Val Val Phe Asn Asn Ser 
180 185 190 

Ser Leu Gly Met Val Lys Leu Glu Met Leu Val Glu Gly Gin Pro Glu 
195 200 205 

Phe Gly Thr Asp His Glu Glu Val Asn Phe Ala Glu lie Ala Ala Ala 
210 215 220 

Ala Gly lie Lys Ser Val Arg lie Thr Asp Pro Lys Lys Val Arg Glu 
225 230 235 240 

Gin Leu Ala Glu Ala Leu Ala Tyr Pro Gly Pro Val Leu lie Asp lie 
245 250 255 

Val Thr Asp Pro Asn Ala Leu Ser lie Pro Pro Thr lie Thr Trp Glu 
260 265 270 

Gin Val Met Gly Phe Ser Lys Ala Ala Thr Arg Thr Val Phe Gly Gly 
275 280 285 

Gly Val Gly Ala Met lie Asp Leu Ala Arg Ser Asn lie Arg Asn lie 
290 295 300 

Pro Thr Pro 
305 



<210> 91 
<211> 954 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (931) 

<223> RXN03044 

<400> 91 

tacgccaccc acggcaaggc catgattccg ctgtacatct tctactcgat gttcgggatt 60 

ccagcgcacc ggtgactcca tctgggcagc agccgatcag atg gca cgt ggc ttc 115 

Met Ala Arg Gly Phe 
1 5 



etc ttg ggc get acc gca ggt cgc acc acc ctg acc ggt gaa ggc etc 163 
Leu Leu Gly Ala Thr Ala Gly Arg Thr Thr Leu Thr Gly Glu Gly Leu 
10 15 20 
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cag cac atg gat gga cac tec cct gtc ttg get tec acc aac gag ggt 211 
Gin His Met Asp Gly His Ser Pro Val Leu Ala Ser Thr Asn Glu Gly 
25 30 35 

gtc gag acc tac gac cca tec ttt gcg tac gag ate gca cac ctg gtt 259 
Val Glu Thr Tyr Asp Pro Ser Phe Ala Tyr Glu lie Ala His Leu Val 
40 45 50 

cac cgt ggc ate gac cgc atg tac ggc cca ggc aag ggt gaa gat gtt 307 
His Arg Gly lie Asp Arg Met Tyr Gly Pro Gly Lys Gly Glu Asp Val 
55 60 65 

ate tac tac ate acc ate tac aac gag cca acc cca cag cca get gag 355 
lie Tyr Tyr lie Thr lie Tyr Asn Glu Pro Thr Pro Gin Pro Ala Glu 
70 75 80 85 

cca gaa gga ctg gac gta gaa ggc ctg cac aag ggc ate tac etc tac 403 
Pro Glu Gly Leu Asp Val Glu Gly Leu His Lys Gly lie Tyr Leu Tyr 
90 95 100 

tec cgc ggt gaa ggc acc ggc cat gag gca aac ate ttg get tec ggt 451 
Ser Arg Gly Glu Gly Thr Gly His Glu Ala Asn lie Leu Ala Ser Gly 
105 110 115 

gtt ggt atg cag tgg get etc aag get gca tec ate ctt gag get gac 4 99 
Val Gly Met Gin Trp Ala Leu Lys Ala Ala Ser lie Leu Glu Ala Asp 
120 125 130 

tac gga gtt cgt gee aac att tac tec get act tct tgg gtt aac ttg 547 
Tyr Gly Val Arg Ala Asn lie Tyr Ser Ala Thr Ser Trp Val Asn Leu 
135 140 145 

get cgc gat ggc get get cgt aac aag gca cag ctg cgc aac cca ggt 595 
Ala Arg Asp Gly Ala Ala Arg Asn Lys Ala Gin Leu Arg Asn Pro Gly 
150 155 160 165 

gca gat get ggc gag gca ttc gta acc acc cag ctg aag cag acc tec 643 
Ala Asp Ala Gly Glu Ala Phe Val Thr Thr Gin Leu Lys Gin Thr Ser 
170 175 180 

ggc cca tac gtt gca gtg tct gac ttc tec act gat ctg cca aac cag 691 
Gly Pro Tyr Val Ala Val Ser Asp Phe Ser Thr Asp Leu Pro Asn Gin 
185 190 195 

ate cgt gaa tgg gtc cca ggc gac tac acc gtt etc ggt gca gat ggc 739 
lie Arg Glu Trp Val Pro Gly Asp Tyr Thr Val Leu Gly Ala Asp Gly 
200 205 210 

ttc ggt ttc tct gat acc cgc cca get get cgt cgc ttc ttc aac ate 787 
Phe Gly Phe Ser Asp Thr Arg Pro Ala Ala Arg Arg Phe Phe Asn lie 
215 220 225 

gac get gag tec att gtt gtt gca gtg ctg aac tec ctg gca cgc gaa 835 
Asp Ala Glu Ser lie Val Val Ala Val Leu Asn Ser Leu Ala Arg Glu 
230 235 240 245 



ggc aag ate gac gtc tec gtt get get cag get get gag aag ttc aag 883 
Gly Lys lie Asp Val Ser Val Ala Ala Gin Ala Ala Glu Lys Phe Lys 
250 255 260 
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ttg gat gat cct acg agt gtt tec gta gat cca aac get cct gag gaa 931 

Leu Asp Asp Pro Thr Ser Val Ser Val Asp Pro Asn Ala Pro Glu Glu 

265 270 275 

taaatcacct caagggacag ata 954 



<210> 92 
<211> 277 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 92 

Met Ala Arg Gly Phe Leu Leu Gly Ala Thr Ala Gly Arg Thr Thr Leu 
15 10 15 

Thr Gly Glu Gly Leu Gin His Met Asp Gly His Ser Pro Val Leu Ala 
20 25 30 

Ser Thr Asn Glu Gly Val Glu Thr Tyr Asp Pro Ser Phe Ala Tyr Glu 
35 40 45 

lie Ala His Leu Val His Arg Gly lie Asp Arg Met Tyr Gly Pro Gly 
50 55 60 

Lys Gly Glu Asp Val lie Tyr Tyr lie Thr lie Tyr Asn Glu Pro Thr 
65 70 75 80 

Pro Gin Pro Ala Glu Pro Glu Gly Leu Asp Val Glu Gly Leu His Lys 
85 90 95 

Gly lie Tyr Leu Tyr Ser Arg Gly Glu Gly Thr Gly His Glu Ala Asn 
100 105 110 

lie Leu Ala Ser Gly Val Gly Met Gin Trp Ala Leu Lys Ala Ala Ser 
115 120 125 

lie Leu Glu Ala Asp Tyr Gly Val Arg Ala Asn lie Tyr Ser Ala Thr 
130 135 140 

Ser Trp Val Asn Leu Ala Arg Asp Gly Ala Ala Arg Asn Lys Ala Gin 
145 150 155 160 

Leu Arg Asn Pro Gly Ala Asp Ala Gly Glu Ala Phe Val Thr Thr Gin 
165 170 175 

Leu Lys Gin Thr Ser Gly Pro Tyr Val Ala Val Ser Asp Phe Ser Thr 
180 185 190 

Asp Leu Pro Asn Gin lie Arg Glu Trp Val Pro Gly Asp Tyr Thr Val 
195 200 205 

Leu Gly Ala Asp Gly Phe Gly Phe Ser Asp Thr Arg Pro Ala Ala Arg 
210 215 220 

Arg Phe Phe Asn lie Asp Ala Glu Ser lie Val Val Ala Val Leu Asn 
225 230 235 240 



Ser Leu Ala Arg Glu Gly Lys lie Asp Val Ser Val Ala Ala Gin Ala 
245 250 255 
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Ala Glu Lys Phe Lys Leu Asp Asp Pro Thr Ser Val Ser Val Asp Pro 
260 265 270 



Asn Ala Pro Glu Glu 
275 



<210> 93 
<211> 302 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (279) 

<223> FRXA02852 

<400> 93 

gtt gca gtg tct gac ttc tec act gat ctg cca aac cag ate cgt gaa 48 

Val Ala Val Ser Asp Phe Ser Thr Asp Leu Pro Asn Gin lie Arg Glu 

15 10 15 

tgg gtc cca ggc gac tac acc gtt etc ggt gca gat ggc ttc ggt ttc 96 
Trp Val Pro Gly Asp Tyr Thr Val Leu Gly Ala Asp Gly Phe Gly Phe 

20 25 30 

tct gat acc cgc cca get get cgt cgc ttc ttc aac ate gac get gag 14 4 
Ser Asp Thr Arg Pro Ala Ala Arg Arg Phe Phe Asn lie Asp Ala Glu 
35 40 45 

tec att gtt gtt gca gtg ctg aac tec ctg gca cgc gaa ggc aag ate 192 
Ser lie Val Val Ala Val Leu Asn Ser Leu Ala Arg Glu Gly Lys lie 
50 55 60 

gac gtc tec gtt get get cag get get gag aag ttc aag ttg gat gat 240 
Asp Val Ser Val Ala Ala Gin Ala Ala Glu Lys Phe Lys Leu Asp Asp 
65 70 75 80 

cct acg agt gtt tec gta gat cca aac get cct gag gaa taaatcacct 289 
Pro Thr Ser Val Ser Val Asp Pro Asn Ala Pro Glu Glu 
85 90 

caagggacag ata 302 



<210> 94 
<211> 93 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 94 

Val Ala Val Ser Asp Phe Ser Thr Asp Leu Pro Asn Gin lie Arg Glu 
15 10 15 

Trp Val Pro Gly Asp Tyr Thr Val Leu Gly Ala Asp Gly Phe Gly Phe 
20 25 30 

Ser Asp Thr Arg Pro Ala Ala Arg Arg Phe Phe Asn lie Asp Ala Glu 
35 40 45 



Ser lie Val Val Ala Val Leu Asn Ser Leu Ala Arg Glu Gly Lys lie 
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50 55 60 

Asp Val Ser Val Ala Ala Gin Ala Ala Glu Lys Phe Lys Leu Asp Asp 
65 70 75 80 

Pro Thr Ser Val Ser Val Asp Pro Asn Ala Pro Glu Glu 
85 90 



<210> 95 
<211> 954 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (931) 

<223> FRXA00268 

<400> 95 

tacgccaccc acggcaaggc catgattccg ctgtacatct tctactcgat gttcgggatt 60 

ccagcgcacc ggtgactcca tttgggcagc agccgatcag atg gca cgt ggc ttc 115 

Met Ala Arg Gly Phe 

1 5 

ttt ttg ggc get acc gca ggt cgc acc acc ttg acc ggt gaa ggc etc 163 

Phe Leu Gly Ala Thr Ala Gly Arg Thr Thr Leu Thr Gly Glu Gly Leu 
10 15 20 

cag cac atg gat gga cac tec cct gtt ttg get tec acc aac gag ggt 211 
Gin His Met Asp Gly His Ser Pro Val Leu Ala Ser Thr Asn Glu Gly 
25 30 35 

gtc gag acc tac gac cca tec ttt gcg tac gag ate gca cac ctg gtt 259 
Val Glu Thr Tyr Asp Pro Ser Phe Ala Tyr Glu lie Ala His Leu Val 
40 45 50 

cac cgt ggc ate gac cgc atg tac ggc cca ggc aag ggt gaa gat gtt 307 
His Arg Gly lie Asp Arg Met Tyr Gly Pro Gly Lys Gly Glu Asp Val 
55 60 65 

ate tac tac ate acc ate tac aac gag cca acc cca cag cca get gag 355 
lie Tyr Tyr lie Thr lie Tyr Asn Glu Pro Thr Pro Gin Pro Ala Glu 
70 75 80 85 

cca gaa gga ctg gac gta gaa ggc ctg cac aag ggc ate tac etc tac 403 
Pro Glu Gly Leu Asp Val Glu Gly Leu His Lys Gly lie Tyr Leu Tyr 
90 95 100 

tec cgc ggt gaa ggc acc ggc cat gag gca aac ate ttg get tec ggt 451 
Ser Arg Gly Glu Gly Thr Gly His Glu Ala Asn lie Leu Ala Ser Gly 
105 110 115 

gtt ggt atg cag tgg get etc aag get gca tec atcctt gag get gac 4 99 
Val Gly Met Gin Trp Ala Leu Lys Ala Ala Ser lie Leu Glu Ala Asp 
120 125 130 



tac gga gtt cgt gee aac att tac tec get act tct tgg gtt aac ttg 547 
Tyr Gly Val Arg Ala Asn lie Tyr Ser Ala Thr Ser Trp Val Asn Leu 
135 140 145 
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get cgc gat ggc get get cgt aac aag gca cag ctg cgc aac cca ggt 595 
Ala Arg Asp Gly Ala Ala Arg Asn Lys Ala Gin Leu Arg Asn Pro Gly 
150 155 160 165 

gca gat get ggc gag gca ttc gta acc acc cag ctg aag cag acc tec 643 
Ala Asp Ala Gly Glu Ala Phe Val Thr Thr Gin Leu Lys Gin Thr Ser 
170 175 180 

ggc cca tac gtt gca gtg tct gac ttc tec act gat ctg cca aac cag 691 
Gly Pro Tyr Val Ala Val Ser Asp Phe Ser Thr Asp Leu Pro Asn Gin 
185 190 195 

ate cgt gaa tgg gtc cca ggc gac tac acc gtt etc ggt gca gat ggc 739 
lie Arg Glu Trp Val Pro Gly Asp Tyr Thr Val Leu Gly Ala Asp Gly 
200 205 210 

ttc ggt ttc tct gat acc cgc cca get get cgt cgc ttc ttc aac ate 787 
Phe Gly Phe Ser Asp Thr Arg Pro Ala Ala Arg Arg Phe Phe Asn lie 
215 220 225 

gac get gag tec att gtt gtt gca gtg ctg aac tec ctg gca cgc gaa 835 
Asp Ala Glu Ser lie Val Val Ala Val Leu Asn Ser Leu Ala Arg Glu 
230 235 240 245 

ggc aag ate gac gtc tec gtt get get cag get get gag aag ttc aag 883 
Gly Lys lie Asp Val Ser Val Ala Ala Gin Ala Ala Glu Lys Phe Lys 
250 255 260 

ttg gat gat cct acg agt gtt tec gta gat cca aac get cct gag gaa 931 
Leu Asp Asp Pro Thr Ser Val Ser Val Asp Pro Asn Ala Pro Glu Glu 
265 270 275 

taaatcacct caagggacag ata 954 



<210> 96 
<211> 277 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 96 

Met Ala Arg Gly Phe Phe Leu Gly Ala Thr Ala Gly Arg Thr Thr Leu 
15 10 15 

Thr Gly Glu Gly Leu Gin His Met Asp Gly His Ser Pro Val Leu Ala 
20 25 30 

Ser Thr Asn Glu Gly Val Glu Thr Tyr Asp Pro Ser Phe Ala Tyr Glu 
35 40 45 

lie Ala His Leu Val His Arg Gly lie Asp Arg Met Tyr Gly Pro Gly 
50 55 60 

Lys Gly Glu Asp Val lie Tyr Tyr lie Thr lie Tyr Asn Glu Pro Thr 
65 70 75 80 

Pro Gin Pro Ala Glu Pro Glu Gly Leu Asp Val Glu Gly Leu His Lys 
85 90 95 



Gly lie Tyr Leu Tyr Ser Arg Gly Glu Gly Thr Gly His Glu Ala Asn 
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100 

lie Leu Ala Ser 
115 

lie Leu Glu Ala 
130 

Ser Trp Val Asn 
145 

Leu Arg Asn Pro 



Leu Lys Gin Thr 
180 

Asp Leu Pro Asn 
195 

Leu Gly Ala Asp 
210 

Arg Phe Phe Asn 
225 

Ser Leu Ala Arg 



Ala Glu Lys Phe 
260 

Asn Ala Pro Glu 
275 



Gly Val Gly Met 
120 

Asp Tyr Gly Val 
135 

Leu Ala Arg Asp 
150 

Gly Ala Asp Ala 
165 

Ser Gly Pro Tyr 



Gin lie Arg Glu 
200 

Gly Phe Gly Phe 
215 

lie Asp Ala Glu 
230 

Glu Gly Lys lie 
245 

Lys Leu Asp Asp 



Glu 



105 

Gin Trp Ala Leu 



Arg Ala Asn lie 
140 

Gly Ala Ala Arg 
155 

Gly Glu Ala Phe 
170 

Val Ala Val Ser 
185 

Trp Val Pro Gly 



Ser Asp Thr Arg 
220 

Ser lie Val Val 
235 

Asp Val Ser Val 
250 

Pro Thr Ser Val 
265 



110 

Lys Ala Ala Ser 
125 

Tyr Ser Ala Thr 



Asn Lys Ala Gin 
160 

Val Thr Thr Gin 
175 

Asp Phe Ser Thr 
190 

Asp Tyr Thr Val 
205 

Pro Ala Ala Arg 



Ala Val Leu Asn 
240 

Ala Ala Gin Ala 
255 

Ser Val Asp Pro 
270 



<210> 97 
<211> 508 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (508) 

<223> RXN03086 

<400> 97 

ttcgtgcact tcggcgtgtc acaattaggt acgaccaaga atgggaccgg gaaaccggga 60 

cgtataaacg aaataaaaca ttccaacagg aggtgtggaa atg gcc gat caa gca 115 

Met Ala Asp Gin Ala 
1 5 

aaa ctt ggt ggc aag ccc teg gat gac tct aac ttc gcg atg ate cgc 163 
Lys Leu Gly Gly Lys Pro Ser Asp Asp Ser Asn Phe Ala Met lie Arg 
10 15 20 



gat ggc gtg gca tct tat ttg aac gac tea gat ccg gag gag acc aac 211 
Asp Gly Val Ala Ser Tyr Leu Asn Asp Ser Asp Pro Glu Glu Thr Asn 
25 30 35 
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gag tgg atg gat tea etc gac gga tta etc cag gag tct tct cca gaa 259 
Glu Trp Met Asp Ser Leu Asp Gly Leu Leu Gin Glu Ser Ser Pro Glu 
40 45 50 

cgt get cgt tac etc atg ctt cgt ttg ctt gag cgt gca tct gca aag 307 
Arg Ala Arg Tyr Leu Met Leu Arg Leu Leu Glu Arg Ala Ser Ala Lys 
55 60 65 

cgc gta tct ctt ccc cca atg acg tea acc gac tac gtc aac acc att 355 
Arg Val Ser Leu Pro Pro Met Thr Ser Thr Asp Tyr Val Asn Thr lie 
70 75 80 85 

cca acc tct atg gaa cct gaa ttc cca ggc gat gag gaa atg gag aag 403 
Pro Thr Ser Met Glu Pro Glu Phe Pro Gly Asp Glu Glu Met Glu Lys 
90 95 100 

cgt tac cgt cgt tgg att cgc tgg aac gca gee ate atg gtt cac cgc 451 
Arg Tyr Arg Arg Trp lie Arg Trp Asn Ala Ala lie Met Val His Arg 
105 110 115 

get cag cga cca ggc ate ggc gtc ggc gga cac att tec act tac gca 499 
Ala Gin Arg Pro Gly lie Gly Val Gly Gly His lie Ser Thr Tyr Ala 
120 125 130 



jj_ 3 ggc gca gec 508 

y Gly Ala Ala 

FU 135 

Q <210> 98 

J™ <211> 136 

= <212> PRT 

° <213> Corynebacterium glutamicum 

fU <400> 98 

UJ Met Ala Asp Gin Ala Lys Leu Gly Gly Lys Pro Ser Asp Asp Ser Asn 

O 1 5 10 15 

ri 

Phe Ala Met lie Arg Asp Gly Val Ala Ser Tyr Leu Asn Asp Ser Asp 
20 25 30 

Pro Glu Glu Thr Asn Glu Trp Met Asp Ser Leu Asp Gly Leu Leu Gin 
35 40 45 

Glu Ser Ser Pro Glu Arg Ala Arg Tyr Leu Met Leu Arg Leu Leu Glu 
50 55 60 

Arg Ala Ser Ala Lys Arg Val Ser Leu Pro Pro Met Thr Ser Thr Asp 
65 70 75 80 

Tyr Val Asn Thr lie Pro Thr Ser Met Glu Pro Glu Phe Pro Gly Asp 
85 90 95 

Glu Glu Met Glu Lys Arg Tyr Arg Arg Trp lie Arg Trp Asn Ala Ala 
100 105 110 

lie Met Val His Arg Ala Gin Arg Pro Gly lie Gly Val Gly Gly His 
115 120 125 

lie Ser Thr Tyr Ala Gly Ala Ala 
130 135 
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<210> 99 
<211> 508 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (508) 

<223> FRXA02887 

<400> 99 

ttcgtgcact tcggcgtgcc acaattaggt acgaccaaga atgggaccgg gaaaccggga 60 

cgtataaacg aaataaaaca ttccaacagg aggtgtggaa atg gcc gat caa gca 115 

Met Ala Asp Gin Ala 
1 5 

aaa ctt ggt ggc aag ccc teg gat gac tct aac ttc gcg atg ate cgc 163 
Lys Leu Gly Gly Lys Pro Ser Asp Asp Ser Asn Phe Ala Met lie Arg 
10 15 20 

gat ggc gtg gca tct tat ttg aac gac tea gat ccg gag gag acc aac 211 
Asp Gly Val Ala Ser Tyr Leu Asn Asp Ser Asp Pro Glu Glu Thr Asn 
25 30 35 

gag tgg atg gat tea etc gac gga tta etc cag gag tct tct cca gaa 259 
Glu Trp Met Asp Ser Leu Asp Gly Leu Leu Gin Glu Ser Ser Pro Glu 
40 45 50 

cgt get cgt tac etc atg ctt cgt ttg ctt gag cgt gca tct gca aag 307 
Arg Ala Arg Tyr Leu Met Leu Arg Leu Leu Glu Arg Ala Ser Ala Lys 
55 60 65 

cgc gta tct ctt ccc cca atg acg tea acc gac tac gtc aac acc att 355 
Arg Val Ser Leu Pro Pro Met Thr Ser Thr Asp Tyr Val Asn Thr lie 
70 75 80 85 

cca acc tct atg gaa cct gaa ttc cca ggc gat gag gaa atg gag aag 403 
Pro Thr Ser Met Glu Pro Glu Phe Pro Gly Asp Glu Glu Met Glu Lys 
90 95 100 

cgt tac cgt cgt tgg att cgc tgg aac gca gcc ate atg gtt cac cgc 451 
Arg Tyr Arg Arg Trp lie Arg Trp Asn Ala Ala lie Met Val His Arg 
105 110 115 

get cag cga cca ggc ate ggc gtc ggc gga cac att tec act tac gca 4 99 
Ala Gin Arg Pro Gly lie Gly Val Gly Gly His He Ser Thr Tyr Ala 
120 125 130 

ggc gca gcc 508 
Gly Ala Ala 
135 



<210> 100 
<211> 136 
<212> PRT 
<213> Cory] 



bacterium 



glutamicum 
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<400> 100 

Met Ala Asp Gin Ala Lys Leu Gly Gly Lys Pro Ser Asp Asp Ser Asn 
15 10 15 

Phe Ala Met lie Arg Asp Gly Val Ala Ser Tyr Leu Asn Asp Ser Asp 
20 25 30 

Pro Glu Glu Thr Asn Glu Trp Met Asp Ser Leu Asp Gly Leu Leu Gin 
35 40 45 

Glu Ser Ser Pro Glu Arg Ala Arg Tyr Leu Met Leu Arg Leu Leu Glu 
50 55 60 

Arg Ala Ser Ala Lys Arg Val Ser Leu Pro Pro Met Thr Ser Thr Asp 
65 70 75 80 

Tyr Val Asn Thr lie Pro Thr Ser Met Glu Pro Glu Phe Pro Gly Asp 
85 90 95 

Glu Glu Met Glu Lys Arg Tyr Arg Arg Trp lie Arg Trp Asn Ala Ala 
100 105 110 

lie Met Val His Arg Ala Gin Arg Pro Gly lie Gly Val Gly Gly His 
115 120 125 

lie Ser Thr Tyr Ala Gly Ala Ala 
130 135 



<210> 101 
<211> 1385 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1362) 

<223> RXN03043 

<400> 101 

gat etc gat ggc ttc cgt cag gaa gtt tec cgt gag cag ggt ggc att 48 

Asp Leu Asp Gly Phe Arg Gin Glu Val Ser Arg Glu Gin Gly Gly lie 

15 10 15 

ccg tec tac cct cac cca cac ggt atg aag gac ttc tgg gag ttc cca 96 
Pro Ser Tyr Pro His Pro His Gly Met Lys Asp Phe Trp Glu Phe Pro 
20 25 30 

act gtg tec atg ggt ctt ggc cca atg gat gec att tac cag gca cgt 144 
Thr Val Ser Met Gly Leu Gly Pro Met Asp Ala lie Tyr Gin Ala Arg 
35 40 45 

ttc aac cgc tac etc gaa aac cgt ggc ate aag gac ace tct gac cag 192 
Phe Asn Arg Tyr Leu Glu Asn Arg Gly lie Lys Asp Thr Ser Asp Gin 
50 55 60 

cac gtc tgg gec ttc ctt ggc gac ggc gaa atg gac gag cca gaa tea 240 
His Val Trp Ala Phe Leu Gly Asp Gly Glu Met Asp Glu Pro Glu Ser 
65 70 75 80 



cgt ggt etc ate cag cag get gca ctg aac aac ctg gac aac ctg acc 288 
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Arg Gly Leu lie Gin Gin Ala Ala Leu Asn Asn Leu Asp Asn Leu Thr 
85 90 95 

ttc gtg gtt aac tgc aac ctg cag cgt etc gac gga cct gtc cgc ggt 336 
Phe Val Val Asn Cys Asn Leu Gin Arg Leu Asp Gly Pro Val Arg Gly 
100 105 110 

aac acc aag ate ate cag gaa etc gag tec ttc ttc cgt ggc gca ggc 384 
Asn Thr Lys lie lie Gin Glu Leu Glu Ser Phe Phe Arg Gly Ala Gly 
115 120 125 

tgg tct gtg ate aag gtt gtt tgg ggt cgc gag tgg gat gaa ctt ctg 432 
Trp Ser Val lie Lys Val Val Trp Gly Arg Glu Trp Asp Glu Leu Leu 
130 135 140 

gag aag gac cag gat ggt gca ctt gtt gag ate atg aac aac .acc tec 480 
Glu Lys Asp Gin Asp Gly Ala Leu Val Glu lie Met Asn Asn Thr Ser 
145 150 155 160 

gat ggt gac tac cag acc ttc aag get aac gac ggc gca tat gtt cgt 528 
Asp Gly Asp Tyr Gin Thr Phe Lys Ala Asn Asp Gly Ala Tyr Val Arg 
165 170 175 

gag cac ttc ttc gga cgt gac cca cgc acc gca aag etc gtt gag aac 576 
Glu His Phe Phe Gly Arg Asp Pro Arg Thr Ala Lys Leu Val Glu Asn 
180 185 190 

atg acc gac gaa gaa ate tgg aag ctt cca cgt ggc ggc cac gat tac 624 
Met Thr Asp Glu Glu lie Trp Lys Leu Pro Arg Gly Gly His Asp Tyr 
195 200 205 

cgc aag gtt tac gca gec tac aag cga get ctt gag acc aag gat cgc 672 
Arg Lys Val Tyr Ala Ala Tyr Lys Arg Ala Leu Glu Thr Lys Asp Arg 
210 215 220 

cca acc gtc ate ctt get cac acc att aag ggc tac gga etc ggc cac 720 
Pro Thr Val lie Leu Ala His Thr lie Lys Gly Tyr Gly Leu Gly His 
225 230 235 240 

aac ttc gaa ggc cgt aac gca acc cac cag atg aag aag ctg acg ctt 768 
Asn Phe Glu Gly Arg Asn Ala Thr His Gin Met Lys Lys Leu Thr Leu 
245 250 255 

gat gat ctg aag ttg ttc cgc gac aag cag ggc ate cca ate acc gat 816 
Asp Asp Leu Lys Leu Phe Arg Asp Lys Gin Gly lie Pro lie Thr Asp 
260 265 270 

gag cag ctg gag aag gat cct tac ctt cct cct tac tac cac cca ggt 864 
Glu Gin Leu Glu Lys Asp Pro Tyr Leu Pro Pro Tyr Tyr His Pro Gly 
275 280 285 

gaa gac get cct gaa ate aag tac atg aag gaa cgt cgc gca gcg etc 912 
Glu Asp Ala Pro Glu lie Lys Tyr Met Lys Glu Arg Arg Ala Ala Leu 
290 295 300 

ggt ggc tac ctg cca gag cgt cgt gag aac tac gat cca att cag gtt 960 
Gly Gly Tyr Leu Pro Glu Arg Arg Glu Asn Tyr Asp Pro lie Gin Val 
305 310 315 320 

cca cca ctg gat aag ctt cgc tct gtc cgt aag ggc tec ggc aag cag 1008 
Pro Pro Leu Asp Lys Leu Arg Ser Val Arg Lys Gly Ser Gly Lys Gin 
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325 330 335 

cag ate get acc acc atg gcg act gtt cgt acc ttc aag gaa ctg atg 1056 
Gin lie Ala Thr Thr Met Ala Thr Val Arg Thr Phe Lys Glu Leu Met 
340 345 350 

cgc gat aag ggc ttg get gat cgc ctt gtc cca ate att cct gat gag 1104 
Arg Asp Lys Gly Leu Ala Asp Arg Leu Val Pro lie lie Pro Asp Glu 
355 360 365 

gca cgt acc ttc ggt ctt gac tct tgg ttc cca acc ttg aag ate tac 1152 
Ala Arg Thr Phe Gly Leu Asp Ser Trp Phe Pro Thr Leu Lys lie Tyr 
370 375 380 

aac ccg cac ggt cag aac tac gtg cct gtt gac cac gac ctg atg etc 1200 
Asn Pro His Gly Gin Asn Tyr Val Pro Val Asp His Asp Leu Met Leu 
385 390 395 400 

tec tac cgt gag gca cct gaa gga cag ate ctg cac gaa ggc ate aac 1248 
Ser Tyr Arg Glu Ala Pro Glu Gly Gin lie Leu His Glu Gly lie Asn 
405 410 415 

gag get ggt tec gtg gca teg ttc ate get gcg ggt acc tec tac gec 1296 
Glu Ala Gly Ser Val Ala Ser Phe lie Ala Ala Gly Thr Ser Tyr Ala 
420 425 430 

acc cac ggc aag gec atg att ccg ctg tac ate ttc tac teg atg ttc 1344 
Thr His Gly Lys Ala Met lie Pro Leu Tyr lie Phe Tyr Ser Met Phe 
435 440 445 

ggg att cca gcg cac egg tgactccatc tgggcagcag ccg 1385 
Gly lie Pro Ala His Arg 
450 



<210> 102 
<211> 454 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 102 

Asp Leu Asp Gly Phe Arg Gin Glu Val Ser Arg Glu Gin Gly Gly lie 
15 10 15 

Pro Ser Tyr Pro His Pro His Gly Met Lys Asp Phe Trp Glu Phe Pro 
20 25 30 

Thr Val Ser Met Gly Leu Gly Pro Met Asp Ala lie Tyr Gin Ala Arg 
35 40 45 

Phe Asn Arg Tyr Leu Glu Asn Arg Gly lie Lys Asp Thr Ser Asp Gin 
50 55 60 

His Val Trp Ala Phe Leu Gly Asp Gly Glu Met Asp Glu Pro Glu Ser 
65 70 75 80 

Arg Gly Leu lie Gin Gin Ala Ala Leu Asn Asn Leu Asp Asn Leu Thr 
85 90 95 



Phe Val Val Asn Cys Asn Leu Gin Arg Leu Asp Gly Pro Val Arg Gly 
100 105 110 
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Asn Thr Lys lie lie Gin Glu Leu Glu Ser Phe Phe Arg Gly Ala Gly 
115 120 125 

Trp Ser Val lie Lys Val Val Trp Gly Arg Glu Trp Asp Glu Leu Leu 
130 135 140 

Glu Lys Asp Gin Asp Gly Ala Leu Val Glu lie Met Asn Asn Thr Ser 
145 150 155 160 

Asp Gly Asp Tyr Gin Thr Phe Lys Ala Asn Asp Gly Ala Tyr Val Arg 
165 170 175 

Glu His Phe Phe Gly Arg Asp Pro Arg Thr Ala Lys Leu Val Glu Asn 
180 185 190 

Met Thr Asp Glu Glu lie Trp Lys Leu Pro Arg Gly Gly His Asp Tyr 
195 200 205 

Arg Lys Val Tyr Ala Ala Tyr Lys Arg Ala Leu Glu Thr Lys Asp Arg 
210 215 220 

Pro Thr Val lie Leu Ala His Thr lie Lys Gly Tyr Gly Leu Gly His 
225 230 235 240 

Asn Phe Glu Gly Arg Asn Ala Thr His Gin Met Lys Lys Leu Thr Leu 
245 250 255 

Asp Asp Leu Lys Leu Phe Arg Asp Lys Gin Gly lie Pro lie Thr Asp 
260 265 270 

Glu Gin Leu Glu Lys Asp Pro Tyr Leu Pro Pro Tyr Tyr His Pro Gly 
275 280 285 

Glu Asp Ala Pro Glu lie Lys Tyr Met Lys Glu Arg Arg Ala Ala Leu 
290 295 300 

Gly Gly Tyr Leu Pro Glu Arg Arg Glu Asn Tyr Asp Pro lie Gin Val 
305 310 315 320 

Pro Pro Leu Asp Lys Leu Arg Ser Val Arg Lys Gly Ser Gly Lys Gin 
325 330 335 

Gin lie Ala Thr Thr Met Ala Thr Val Arg Thr Phe Lys Glu Leu Met 
340 345 350 

Arg Asp Lys Gly Leu Ala Asp Arg Leu Val Pro lie lie Pro Asp Glu 
355 360 365 

Ala Arg Thr Phe Gly Leu Asp Ser Trp Phe Pro Thr Leu Lys lie Tyr 
370 375 380 

Asn Pro His Gly Gin Asn Tyr Val Pro Val Asp His Asp Leu Met Leu 
385 390 395 400 

Ser Tyr Arg Glu Ala Pro Glu Gly Gin lie Leu His Glu Gly lie Asn 
405 410 415 

Glu Ala Gly Ser Val Ala Ser Phe lie Ala Ala Gly Thr Ser Tyr Ala 
420 425 430 
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Thr His Gly Lys Ala Met lie Pro Leu Tyr lie Phe Tyr Ser Met Phe 
435 440 445 

Gly lie Pro Ala His Arg 
450 



<210> 103 
<211> 1287 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1287) 

<223> FRXA02897 

<400> 103 

gat etc gat ggc ttc cgt cag gaa gtt tec cgt gag cag ggt ggc att 48 

Asp Leu Asp Gly Phe Arg Gin Glu Val Ser Arg Glu Gin Gly Gly lie 
15 10 15 

ccg tec tac cct cac cca cac ggt atg aag gac ttc tgg gag ttc cca 96 
Pro Ser Tyr Pro His Pro His Gly Met Lys Asp Phe Trp Glu Phe Pro 
20 25 30 

act gtg tec atg ggt ctt ggc cca atg gat gec att tac cag gca cgt 144 
Thr Val Ser Met Gly Leu Gly Pro Met Asp Ala lie Tyr Gin Ala Arg 
35 40 45 

ttc aac cgc tac etc gaa aac cgt ggc ate aag gac acc tct gac cag 192 
Phe Asn Arg Tyr Leu Glu Asn Arg Gly lie Lys Asp Thr Ser Asp Gin 
50 55 60 

cac gtc tgg gee ttc ctt ggc gac ggc gaa atg gac gag cca gaa tea 240 
His Val Trp Ala Phe Leu Gly Asp Gly Glu Met Asp Glu Pro Glu Ser 
65 70 75 80 

cgt ggt etc ate cag cag get gca ctg aac aac ctg gac aac ctg acc 288 
Arg Gly Leu lie Gin Gin Ala Ala Leu Asn Asn Leu Asp Asn Leu Thr 
85 90 95 

ttc gtg gtt aac tgc aac ctg cag cgt etc gac gga cct gtc cgc ggt 336 
Phe Val Val Asn Cys Asn Leu Gin Arg Leu Asp Gly Pro Val Arg Gly 
100 105 110 

aac acc aag ate ate cag gaa etc gag tec ttc ttc cgt ggc gca ggc 384 
Asn Thr Lys lie lie Gin Glu Leu Glu Ser Phe Phe Arg Gly Ala Gly 
115 120 125 

tgg tct gtg ate aag gtt gtt tgg ggt cgc gag tgg gat gaa ctt ctg 432 
Trp Ser Val lie Lys Val Val Trp Gly Arg Glu Trp Asp Glu Leu Leu 
130 135 140 

gag aag gac cag gat ggt gca ctt gtt gag ate atg aac aac acc tec 480 
Glu Lys Asp Gin Asp Gly Ala Leu Val Glu lie Met Asn Asn Thr Ser 
145 150 155 160 



gat ggt gac tac cag acc ttc aag get aac gac ggc gca tat gtt cgt 
Asp Gly Asp Tyr Gin Thr Phe Lys Ala Asn Asp Gly Ala Tyr Val Arg 
165 170 175 



528 
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gag cac ttc ttc gga cgt gac cca cgc acc gca aag etc gtt gag aac 576 
Glu His Phe Phe Gly Arg Asp Pro Arg Thr Ala Lys Leu Val Glu Asn 
180 185 190 

atg acc gac gaa gaa ate tgg aag ctt cca cgt ggc ggc cac gat tac 624 
Met Thr Asp Glu Glu lie Trp Lys Leu Pro Arg Gly Gly His Asp Tyr 
195 200 205 

cgc aag gtt tac gca gee tac aag cga get ctt gag acc aag gat cgc 672 
Arg Lys Val Tyr Ala Ala Tyr Lys Arg Ala Leu Glu Thr Lys Asp Arg 
210 215 220 

cca acc gtc ate ctt get cac acc att aag ggc tac gga etc ggc cac 720 
Pro Thr Val lie Leu Ala His Thr lie Lys Gly Tyr Gly Leu Gly His 
225 230 235 240 

aac ttc gaa ggc cgt aac gca acc cac cag atg aag aag ctg acg ctt 768 
Asn Phe Glu Gly Arg Asn Ala Thr His Gin Met Lys Lys Leu Thr Leu 
245 250 255 

gat gat ctg aag ttg ttc cgc gac aag cag ggc ate cca ate acc gat 816 
Asp Asp Leu Lys Leu Phe Arg Asp Lys Gin Gly lie Pro lie Thr Asp 
260 265 270 

gag cag ctg gag aag gat cct tac ctt cct cct tac tac cac cca ggt 864 
Glu Gin Leu Glu Lys Asp Pro Tyr Leu Pro Pro Tyr Tyr His Pro Gly 
275 280 285 

gaa gac get cct gaa ate aag tac atg aag gaa cgt cgc gca gcg etc 912 
Glu Asp Ala Pro Glu lie Lys Tyr Met Lys Glu Arg Arg Ala Ala Leu 
290 295 300 

ggt ggc tac ctg cca gag cgt cgt gag aac tac gat cca att cag gtt 960 
Gly Gly Tyr Leu Pro Glu Arg Arg Glu Asn Tyr Asp Pro lie Gin Val 
305 310 315 320 

cca cca ctg gat aag ctt cgc tct gtc cgt aag ggc tec ggc aag cag 1008 
Pro Pro Leu Asp Lys Leu Arg Ser Val Arg Lys Gly Ser Gly Lys Gin 
325 330 335 

cag ate get acc acc atg gcg act gtt cgt acc ttc aag gaa ctg atg 1056 
Gin lie Ala Thr Thr Met Ala Thr Val Arg Thr Phe Lys Glu Leu Met 
340 345 350 

cgc gat aag ggc ttg get gat cgc ctt gtc cca ate att cct gat gag 1104 
Arg Asp Lys Gly Leu Ala Asp Arg Leu Val Pro lie lie Pro Asp Glu 

355 V - 360 365 

gca cgt acc ttc ggt ctt gac tct tgg ttc cca acc ttg aag ate tac 1152 
Ala Arg Thr Phe Gly Leu Asp Ser Trp Phe Pro Thr Leu Lys lie Tyr 
370 375 380 

aac ccg cac ggt cag aac tac gtg cct gtt gac cac gac ctg atg etc 1200 
Asn Pro His Gly Gin Asn Tyr Val Pro Val Asp His Asp Leu Met Leu 
385 390 395 400 

tec tac cgt gag gca cct gaa gga cag ate ctg cac gaa ggc ate aac 1248 
Ser Tyr Arg Glu Ala Pro Glu Gly Gin lie Leu His Glu Gly lie Asn 
405 410 415 
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gag get ggt tec gtg gca teg ttc ate get gcg ggt ace 1287 
Glu Ala Gly Ser Val Ala Ser Phe lie Ala Ala Gly Thr 
420 425 



<210> 104 
<211> 429 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 104 

Asp Leu Asp Gly Phe Arg Gin Glu Val Ser Arg Glu Gin Gly Gly lie 
15 10 15 

Pro Ser Tyr Pro His Pro His Gly Met Lys Asp Phe Trp Glu Phe Pro 
20 25 30 

Thr Val Ser Met Gly Leu Gly Pro Met Asp Ala lie Tyr Gin Ala Arg 
35 40 45 

Phe Asn Arg Tyr Leu Glu Asn Arg Gly lie Lys Asp Thr Ser Asp Gin 
50 55 60 

His Val Trp Ala Phe Leu Gly Asp Gly Glu Met Asp Glu Pro Glu Ser 
65 70 75 80 

Arg Gly Leu lie Gin Gin Ala Ala Leu Asn Asn Leu Asp Asn Leu Thr 
85 90 95 

Phe Val Val Asn Cys Asn Leu Gin Arg Leu Asp Gly Pro Val Arg Gly 
100 105 110 

Asn Thr Lys lie lie Gin Glu Leu Glu Ser Phe Phe Arg Gly Ala Gly 
115 120 125 

Trp Ser Val lie Lys Val Val Trp Gly Arg Glu Trp Asp Glu Leu Leu 
130 135 140 

Glu Lys Asp Gin Asp Gly Ala Leu Val Glu lie Met Asn Asn Thr Ser 
145 150 155 160 

Asp Gly Asp Tyr Gin Thr Phe Lys Ala Asn Asp Gly Ala Tyr Val Arg 
165 170 175 

Glu His Phe Phe Gly Arg Asp Pro Arg Thr Ala Lys Leu Val Glu Asn 
180 185 190 

Met Thr Asp Glu Glu lie Trp Lys Leu Pro Arg Gly Gly His Asp Tyr 
195 200 205 

Arg Lys Val Tyr Ala Ala Tyr Lys Arg Ala Leu Glu Thr Lys Asp Arg 
210 215 220 

Pro Thr Val lie Leu Ala His Thr lie Lys Gly Tyr Gly Leu Gly His 
225 230 235 240 

Asn Phe Glu Gly Arg Asn Ala Thr His Gin Met Lys Lys Leu Thr Leu 
245 250 255 



Asp Asp Leu Lys Leu Phe Arg Asp Lys Gin Gly lie Pro lie Thr Asp 
260 265 270 
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Glu Gin Leu Glu Lys? Asp Pro Tyr Leu Pro Pro Tyr Tyr His Pro Gly 
275 280 285 

f 

Glu Asp Ala Pro Glu lie Lys Tyr Met Lys Glu Arg Arg Ala Ala Leu 
290 295 300 

Gly Gly Tyr Leu Pro Glu Arg Arg Glu Asn Tyr Asp Pro lie Gin Val 
305 310 315 320 

Pro Pro Leu Asp Lys Leu Arg Ser Val Arg Lys Gly Ser Gly Lys Gin 
325 330 335 

Gin lie Ala Thr Thr Met Ala Thr Val Arg Thr Phe Lys Glu Leu Met 
340 345 350 

Arg Asp Lys Gly Leu Ala Asp Arg Leu Val Pro lie lie Pro Asp Glu 
355 360 365 

Ala Arg Thr Phe Gly Leu Asp Ser Trp Phe Pro Thr Leu Lys lie Tyr 
370 375 380 

Asn Pro His Gly Gin Asn Tyr Val Pro Val Asp His Asp Leu Met Leu 
385 390 395 400 

Ser Tyr Arg Glu Ala Pro Glu Gly Gin lie Leu His Glu Gly lie Asn 
405 410 415 

Glu Ala Gly Ser Val Ala Ser Phe lie Ala Ala Gly Thr 
420 425 



<210> 105 
<211> 1133 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (88) . . (1110) 

<223> RXN03083 

<400> 105 

attcagcagt aatcatttag acttggaacc gcttaccagt ggtttcaaca atgcattcac 60 

ccagctcaca cgtgtggagg tgccttaatg gca aag agg ate gta att ate ggc 114 

Met Ala Lys Arg He Val He He Gly 
1 5 

ggt gga cct gca ggc tat gaa gec gca etc gca ggc get aaa tac ggt 162 
Gly Gly Pro Ala Gly Tyr Glu Ala Ala Leu Ala Gly Ala Lys Tyr Gly 
10 15 20 25 

gca gaa gtt ace gtt att gaa gat gtc gga gtt ggc gga tec gca gtc 210 
Ala Glu Val Thr Val He Glu Asp Val Gly Val Gly Gly Ser Ala Val 
30 35 40 

ace atg gac tgt gta cct tea aag tec ttc ate get ggt acc ggt ate 258 
Thr Met Asp Cys Val Pro Ser Lys Ser Phe He Ala Gly Thr Gly He 
45 50 55 



# • 



get gat gac atg gga ctt aac cgt ggg 
Ala Asp Asp Met Gly Leu Asn Arg Gly 
65 70 



gga aaa gca cac eta gaa ate gat gca ctg aac ate cgt gtg aag gac 
Gly Lys Ala His Leu Glu lie Asp Ala Leu Asn lie Arg Val Lys Asp 
75 80 85 



aaa acc gac 
Lys Thr Asp 
60 



ctt gcg aaa 
Leu Ala Lys 
90 



ggc gtc aaa 
Gly Val Lys 



gat gac gca 
Asp Asp Ala 
220 



gaa gac ggt 
Glu Asp Gly 
250 



ctt ggc ctg 
Leu Gly Leu 



etc cga cgt 
Leu Arg Arg 



gca cag tec 
Ala Gin Ser 
95 



gtc acc atg 
Val Thr Met 
205 

gat gee gca 
Asp Ala Ala 



ggc gtg tgt 
Gly Val Cys 
255 



gag aac ate 
Glu Asn lie 
285 



gaa gat ate 
Glu Asp lie 



gtg gca tec 
Val Ala Ser 
210 

gac gtg ctg 
Asp Val Leu 
225 



gtt cgc act 
Val Arg Thr 



ttg ggc cag 
Leu Gly Gin 
100 



cgt gac cgc 
Arg Asp Arg 



gaa acc gtt 
Glu Thr Val 



get gac gga 
Ala Asp Gly 
260 



ctg cag cgc 
Leu Gin Arg 



att ttg cct 
lie Leu Pro 
215 

ctg get gag 
Leu Ala Glu 
230 



cga gaa ate 
Arg Glu lie 



tec ggc cat 
Ser Gly His 
295 

tgt acg cag 



ctt 306 
Leu 



354 



tea 402 

Ser 

105 

450 



498 



546 



594 



642 



690 



cac 738 
His 



cgc 786 
Arg 



834 



tac 882 

Tyr 

265 

930 



ate 978 
He 



cag 1026 



ggt tct cac gcg ttg atg act gtt ggt tec att cca aac acg gca gat 
Gly Ser His Ala Leu Met Thr Val Gly Ser He Pro Asn Thr Ala Asp 
270 275 280 



ggt gtt gag ctg gca cca 
Gly Val Glu Leu Ala Pro 
290 



aag gtt gac egg tct ccc gca cca aca tec ccg gtg 



gat gtc cgc atg att aac ggt gtg ggc cgc ttt gat gat tac aac acc 
Asp Val Arg Met He Asn Gly Val Gly Arg Phe Asp Asp Tyr Asn Thr 
110 115 120 

aag caa acc acc cac tac att aaa gtc acc cac age gat ggc tec gaa 
Lys Gin Thr Thr His Tyr lie Lys Val Thr His Ser Asp Gly Ser Glu 
125 130 135 

gaa acc gtt gag tgc gat ctg gtg ctg gtt gca act ggt gca acc ccc 
Glu Thr Val Glu Cys Asp Leu Val Leu Val Ala Thr Gly Ala Thr Pro 
140 145 150 

cgc att ctt aaa ggt gca gag cca gac ggc gag cgc ate ttg acc tgg 
Arg lie Leu Lys Gly Ala Glu Pro Asp Gly Glu Arg He Leu Thr Trp 
155 160 165 

cgt cag gtc tac gac att gaa gaa etc ccc acc cac ctt ate gtg gtt 
Arg Gin Val Tyr Asp He Glu Glu Leu Pro Thr His Leu He Val Val 
170 175 180 185 



ggt tec ggt gtg acc ggt gcg gaa ttt gtc tct gcg ttt get gaa etc 
Gly Ser Gly Val Thr Gly Ala Glu Phe Val Ser Ala Phe Ala Glu Leu 
190 195 200 



gga gta tec ctg gaa aag cat gee cgc gtg gag tct gtc acc cgc acc 
Gly Val Ser Leu Glu Lys His Ala Arg Val Glu Ser Val Thr Arg Thr 
235 240 245 
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Lys Val Asp Arg Ser Pro Ala Pro Thr Ser Pro Val Cys Thr Gin Gin 
300 305 310 

gtg act gta ctg acc tat tec cac tgg cgt ccg ttg cag cga tgc agg 1074 
Val Thr Val Leu Thr Tyr Ser His Trp Arg Pro Leu Gin Arg Cys Arg 
315 320 325 

gec gta teg cca tgt ate acg cac teg gtg aag gcg tgagccccat 1120 
Ala Val Ser Pro Cys lie Thr His Ser Val Lys Ala 
330 335 340 

ccgtttgaag act 1133 



<210> 106 
<211> 341 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 106 

Met Ala Lys Arg lie Val lie lie Gly Gly Gly Pro Ala Gly Tyr Glu 
15 10 15 

Ala Ala Leu Ala Gly Ala Lys Tyr Gly Ala Glu Val Thr Val lie Glu 
20 25 30 

Asp Val Gly Val Gly Gly Ser Ala Val Thr Met Asp Cys Val Pro Ser 
35 40 45 

Lys Ser Phe lie Ala Gly Thr Gly lie Lys Thr Asp Leu Arg Arg Ala 
50 55 60 

Asp Asp Met Gly Leu Asn Arg Gly Leu Gly Lys Ala His Leu Glu lie 
65 70 75 80 

Asp Ala Leu Asn lie Arg Val Lys Asp Leu Ala Lys Ala Gin Ser Glu 
85 90 95 

Asp lie Leu Gly Gin Leu Gin Arg Ser Asp Val Arg Met lie Asn Gly 
100 105 110 

Val Gly Arg Phe Asp Asp Tyr Asn Thr Lys Gin Thr Thr His Tyr lie 
115 120 125 

Lys Val Thr His Ser Asp Gly Ser Glu Glu Thr Val Glu Cys Asp Leu 
130 135 140 

Val Leu Val Ala Thr Gly Ala Thr Pro Arg lie Leu Lys Gly Ala Glu 
145 150 155 160 

Pro Asp Gly Glu Arg lie Leu Thr Trp Arg Gin Val Tyr Asp lie Glu 
165 170 175 

Glu Leu Pro Thr His Leu lie Val Val Gly Ser Gly Val Thr Gly Ala 
180 185 190 

Glu Phe Val Ser Ala Phe Ala Glu Leu Gly Val Lys Val Thr Met Val 
195 200 205 



Ala Ser Arg Asp Arg lie Leu Pro His Asp Asp Ala Asp Ala Ala Asp 
210 215 220 
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Val Leu Glu Thr Val Leu Ala Glu Arg Gly Val Ser Leu Glu Lys His 
225 230 235 240 

Ala Arg Val Glu Ser Val Thr Arg Thr Glu Asp Gly Gly Val Cys Val 
245 250 255 

Arg Thr Ala Asp Gly Arg Glu lie Tyr Gly Ser His Ala Leu Met Thr 
260 265 270 

Val Gly Ser lie Pro Asn Thr Ala Asp Leu Gly Leu Glu Asn lie Gly 
275 280 285 

Val Glu Leu Ala Pro Ser Gly His lie Lys Val Asp Arg Ser Pro Ala 
290 295 300 

Pro Thr Ser Pro Val Cys Thr Gin Gin Val Thr Val Leu Thr Tyr Ser 
305 310 315 320 

His Trp Arg Pro Leu Gin Arg Cys Arg Ala Val Ser Pro Cys lie Thr 
325 330 335 

His Ser Val Lys Ala 
340 



<210> 107 
<211> 1518 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (89) . . (1495) 

<223> FRXA02853 

<400> 107 

aattcagcag taatcattta gacttggaac cgcttaccag tggtttcaac aatgcattca 60 

cccagctcac acgtgtggag gtgccttaatg gca aag agg ate gta att ate ggc 115 

Met Ala Lys Arg lie Val lie lie Gly 
1 5 

ggt gga cct gca ggc tat gaa gee gca etc gca ggc get aaa tac ggt 163 
Gly Gly Pro Ala Gly Tyr Glu Ala Ala Leu Ala Gly Ala Lys Tyr Gly 
10 15 20 25 

gca gaa gtt acc gtt att gaa gat gtc gga gtt ggc gga tec gca gtc 211 
Ala Glu Val Thr Val lie Glu Asp Val Gly Val Gly Gly Ser Ala Val 
30 35 40 

acc atg gac tgt gta cct tea aag tec ttc ate get ggt acc ggt ate 259 
Thr Met Asp Cys Val Pro Ser Lys Ser Phe lie Ala Gly Thr Gly lie 
45 50 55 

aaa acc gac etc cga cgt get gat gac atg gga ctt aac cgt ggg ctt 307 
Lys Thr Asp Leu Arg Arg Ala Asp Asp Met Gly Leu Asn Arg Gly Leu 
60 65 70 

gga aaa gca cac eta gaa ate gat gca ctg aac ate cgt gtg aag gac 355 
Gly Lys Ala His Leu Glu lie Asp Ala Leu Asn lie Arg Val Lys Asp 
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75 80 85 

ctt gcg aaa gca cag tec gaa gat ate ttg ggc cag ctg cag cgc tea 403 
Leu Ala Lys Ala Gin Ser Glu Asp lie Leu Gly Gin Leu Gin Arg Ser 
90 95 100 105 

gat gtc cgc atg att aac ggt gtg ggc cgc ttt gat gat tac aac acc 451 
Asp Val Arg Met lie Asn Gly Val Gly Arg Phe Asp Asp Tyr Asn Thr 
110 115 120 

aag caa acc acc cac tac att aaa gtc acc cac age gat ggc tec gaa 499 
Lys Gin Thr Thr His Tyr lie Lys Val Thr His Ser Asp Gly Ser Glu 
125 130 135 

gaa acc gtt gag tgc gat ctg gtg ctg gtt gca act ggt gca acc ccc 547 
Glu Thr Val Glu Cys Asp Leu Val Leu Val Ala Thr Gly Ala Thr Pro 
140 145 150 

cgc att ctt aaa ggt gca gag cca gac ggc gag cgc ate ttg acc tgg 595 
Arg lie Leu Lys Gly Ala Glu Pro Asp Gly Glu Arg lie Leu Thr Trp 
155 160 165 

cgt cag gtc tac gac att gaa gaa etc ccc acc cac ctt ate gtg gtt 643 
Arg Gin Val Tyr Asp lie Glu Glu Leu Pro Thr His Leu lie Val Val 
170 175 180 185 

ggt tec ggt gtg acc ggt gcg gaa ttt gtc tct gcg ttt get gaa etc 691 
Gly Ser Gly Val Thr Gly Ala Glu Phe Val Ser Ala Phe Ala Glu Leu 
190 195 200 

ggc gtc aaa gtc acc atg gtg gca tec cgt gac cgc att ttg cct cac 739 
Gly Val Lys Val Thr Met Val Ala Ser Arg Asp Arg lie Leu Pro His 
205 210 215 

gat gac gca gat gee gca gac gtg ctg gaa acc gtt ctg get gag cgc 787 
Asp Asp Ala Asp Ala Ala Asp Val Leu Glu Thr Val Leu Ala Glu Arg 
220 225 230 

gga gta tec ctg gaa aag cat gee cgc gtg gag tct gtc acc cgc acc 835 
Gly Val Ser Leu Glu Lys His Ala Arg Val Glu Ser Val Thr Arg Thr 
235 240 245 

gaa gac ggt ggc gtg tgt gtt cgc act get gac gga cga gaa ate tac 883 
Glu Asp Gly Gly Val Cys Val Arg Thr Ala Asp Gly Arg Glu lie Tyr 
250 255 260 265 

ggt tct cac gcg ttg atg act gtt ggt tec att cca aac acg gca gat 931 
Gly Ser His Ala Leu Met Thr Val Gly Ser lie Pro Asn Thr Ala Asp 
270 275 280 

ctt ggc ctg gag aac ate ggt gtt gag ctg gca cca tec ggc cat ate 979 
Leu Gly Leu Glu Asn lie Gly Val Glu Leu Ala Pro Ser Gly His lie 
285 290 295 

aag gtt gac cgn gtc tec cgc acc aac ate ccc ggt gtg tac gca gca 1027 
Lys Val Asp Arg Val Ser Arg Thr Asn lie Pro Gly Val Tyr Ala Ala 
300 305 310 



ggt gac tgt act gac eta ttc-cca ctg gcg tec gtt gca gcg atg cag 1075 
Gly Asp Cys Thr Asp Leu Phe Pro Leu Ala Ser Val Ala Ala Met Gin 
315 320 325 
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ggc cgt ate gec atg tat cac gca etc ggt gaa ggc gtg age ccc ate 1123 

Gly Arg lie Ala Met Tyr His Ala Leu Gly Glu Gly Val Ser Pro lie 

330 335 340 345 

cgt ttg aag act gtt gec acc gca gtg ttt acc cgc cca gag ate gca 1171 

Arg Leu Lys Thr Val Ala Thr Ala Val Phe Thr Arg Pro Glu lie Ala 

350 355 360 

gca gta ggt ate acc cat gca caa gtt gat tec ggc gaa gtg tct get 1219 

Ala Val Gly He Thr His Ala Gin Val Asp Ser Gly Glu Val Ser Ala 
365 370 375 

cgc gtg att gtg ctt cct ttg get act aac cca cgc gee aag atg cgt 1267 

Arg Val He Val Leu Pro Leu Ala Thr Asn Pro Arg Ala Lys Met Arg 

380 385 390 

tec ctg cgc cac ggt ttt gtg aag ctg ttc tgc cgc cgt aac tct ggc 1315 

Ser Leu Arg His Gly Phe Val Lys Leu Phe Cys Arg Arg Asn Ser Gly 

395 400 405 

_ ctg ate ate ggt ggt gtc gtg gtg gca ccg acc gcg tct gag ctg ate 1363 

~ Leu He He Gly Gly Val Val Val Ala Pro Thr Ala Ser Glu Leu lie 

^ 410 415 420 425 

fe=J eta ccg ate get gtg gca gtg acc aac cgt ctg aca gtt get gat ctg 1411 

fy Leu Pro lie Ala Val Ala Val Thr Asn Arg Leu Thr Val Ala Asp Leu 

SJ 430 435 440 

f=| get gat acc ttc gcg gtg tac cca tea ttg tea ggt teg att act gaa 1459 

~~ Ala Asp Thr Phe Ala Val Tyr Pro Ser Leu Ser Gly Ser lie Thr Glu 

445 450 455 

^! gca gca cgt cag ctg gtt caa cat gat gat eta ggc taatttttct 1505 

^ Ala Ala Arg Gin Leu Val Gin His Asp Asp Leu Gly 
W 460 465 

p gagtcttaga ttt 1518 



<210> 108 
<211> 469 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 108 

Met Ala Lys Arg lie Val lie lie Gly Gly Gly Pro Ala Gly Tyr Glu 
15 10 15 

Ala Ala Leu Ala Gly Ala Lys Tyr Gly Ala Glu Val Thr Val lie Glu 
20 25 30 

Asp Val Gly Val Gly Gly Ser Ala Val Thr Met Asp Cys Val Pro Ser 
35 40 45 

Lys Ser Phe lie Ala Gly Thr Gly lie Lys Thr Asp Leu Arg Arg Ala 
50 55 60 



Asp Asp Met Gly Leu Asn Arg Gly Leu Gly Lys Ala His Leu Glu lie 
65 70 75 80 
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Asp Ala Leu Asn 



Asp lie Leu Gly 
100 

Val Gly Arg Phe 
115 

Lys Val Thr His 
130 

Val Leu Val Ala 
145 

Pro Asp Gly Glu 



Glu Leu Pro Thr 
180 

Glu Phe Val Ser 
195 

Ala Ser Arg Asp 
210 

Val Leu Glu Thr 
225 

Ala Arg Val Glu 



Arg Thr Ala Asp 
260 

Val Gly Ser lie 
275 

Val Glu Leu Ala 
290 

Thr Asn lie Pro 
305 

Pro Leu Ala Ser 



Ala Leu Gly Glu 
340 

Ala Val Phe Thr 
355 

Gin Val Asp Ser 
370 

Ala Thr Asn Pro 
385 



lie Arg Val Lys 
85 

Gin Leu Gin Arg 



Asp Asp Tyr Asn 
120 

Ser Asp Gly Ser 
135 

Thr Gly Ala Thr 
150 

Arg lie Leu Thr 
165 

His Leu lie Val 



Ala Phe Ala Glu 
200 

Arg lie Leu Pro 
215 

Val Leu Ala Glu 
230 

Ser Val Thr Arg 
245 

Gly Arg Glu lie 



Pro Asn Thr Ala 
280 

Pro Ser Gly His 
295 

Gly Val Tyr Ala 
310 

Val Ala Ala Met 
325 

Gly Val Ser Pro 



Arg Pro Glu lie 
360 

Gly Glu Val Ser 
375 

Arg Ala Lys Met 
390 



Asp Leu Ala Lys 
90 

Ser Asp Val Arg 
105 

Thr Lys Gin Thr 



Glu Glu Thr Val 
140 

Pro Arg lie Leu 
155 

Trp Arg Gin Val 
170 

Val Gly Ser Gly 
185 

Leu Gly Val Lys 



His Asp Asp Ala 
220 

Arg Gly Val Ser 
235 

Thr Glu Asp Gly 
250 

Tyr Gly Ser His 
265 

Asp Leu Gly Leu 



lie Lys Val Asp 
300 

Ala Gly Asp Cys 
315 

Gin Gly Arg lie 
330 

lie Arg Leu Lys 
345 

Ala Ala Val Gly 



Ala Arg Val He 
380 

Arg Ser Leu Arg 
395 



Ala Gin Ser Glu 
95 

Met He Asn Gly 
110 

Thr His Tyr He 
125 

Glu Cys Asp Leu 



Lys Gly Ala Glu 
160 

Tyr Asp He Glu 
175 

Val Thr Gly Ala 
190 

Val Thr Met Val 
205 

Asp Ala Ala Asp 



Leu Glu Lys His 
240 

Gly Val Cys Val 
255 

Ala Leu Met Thr 
270 

Glu Asn He Gly 
285 

Arg Val Ser Arg 



Thr Asp Leu Phe 
320 

Ala Met Tyr His 
335 

Thr Val Ala Thr 
350 

He Thr His Ala 
365 

Val Leu Pro Leu 



His Gly Phe Val 
400 



Lys Leu Phe Cys Arg Arg Asn Ser Gly Leu He He Gly Gly Val Val 
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405 



410 



415 



Val Ala Pro Thr Ala Ser Glu Leu lie Leu Pro lie Ala Val Ala Val 
420 425 430 

Thr Asn Arg Leu Thr Val Ala Asp Leu Ala Asp Thr Phe Ala Val Tyr 
435 440 445 

Pro Ser Leu Ser Gly Ser lie Thr Glu Ala Ala Arg Gin Leu Val Gin 
450 455 460 



His Asp Asp Leu Gly 
465 



<210> 109 
<211> 2895 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2872) 
<223> RXA02259 

<400> 109 

atgagcccat gaaagccatc gaaatcaatc gcccagctaa acacctgttt tgctgggtga 60 

ttttttatct catgcacgcc aacaccctca atgtgaaaga gtg ttt aaa gta gtt 115 

Val Phe Lys Val Val 
1 5 

atg act gat ttt tta cgc gat gac ate agg ttc etc ggt caa ate etc 163 
Met Thr Asp Phe Leu Arg Asp Asp lie Arg Phe Leu Gly Gin lie Leu 
10 15 20 

ggt gag gta att gcg gaa caa gaa ggc cag gag gtt tat gaa ctg gtc 211 
Gly Glu Val lie Ala Glu Gin Glu Gly Gin Glu Val Tyr Glu Leu Val 
25 30 35 

gaa caa gcg cgc ctg act tct ttt gat ate gec aag ggc aac gec gaa 259 
Glu Gin Ala Arg Leu Thr Ser Phe Asp lie Ala Lys Gly Asn Ala Glu 
40 45 50 

atg gat age ctg gtt cag gtt ttc gac ggc att act cca gec aag gca 307 
Met Asp Ser Leu Val Gin Val Phe Asp Gly lie Thr Pro Ala Lys Ala 
55 60 65 

aca ccg att get cgc gca ttt tec cac ttc get ctg ctg get aac ctg 355 
Thr Pro lie Ala Arg Ala Phe Ser His Phe Ala Leu Leu Ala Asn Leu 
70 75 80 85 

gcg gaa gac etc tac gat gaa gag ctt cgt gaa cag get etc gat gca 403 
Ala Glu Asp Leu Tyr Asp Glu Glu Leu Arg Glu Gin Ala Leu Asp Ala 
90 95 100 

ggc gac ace cct ccg gac age act ctt gat gee ace tgg ctg aaa etc 451 
Gly Asp Thr Pro Pro Asp Ser Thr Leu Asp Ala Thr Trp Leu Lys Leu 
105 110 115 



aat gag ggc aat gtt ggc gca gaa get gtg gec gat gtg ctg cgc aat 



499 
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Asn Glu Gly Asn Val Gly Ala Glu Ala Val Ala Asp Val Leu Arg Asn 
120 125 130 

get gag gtg gcg ccg gtt ctg act gcg cac cca act gag act cgc cgc 547 

Ala Glu Val Ala Pro Val Leu Thr Ala His Pro Thr Glu Thr Arg Arg 
135 140 145 

cgc act gtt ttt gat gcg caa aag tgg ate ace acc cac atg cgt gaa 595 

Arg Thr Val Phe Asp Ala Gin Lys Trp lie Thr Thr His Met Arg Glu 

150 155 160 165 

cgc cac get ttg cag tct gcg gag cct acc get cgt acg caa age aag 643 

Arg His Ala Leu Gin Ser Ala Glu Pro Thr Ala Arg Thr Gin Ser Lys 
170 175 180 

ttg gat gag ate gag aag aac ate cgc cgt cgc ate acc att ttg tgg 691 

Leu Asp Glu lie Glu Lys Asn lie Arg Arg Arg lie Thr lie Leu Trp 
185 190 195 

cag acc gcg ttg att cgt gtg gee cgc cca cgt ate gag gac gag ate 739 

Gin Thr Ala Leu lie Arg Val Ala Arg Pro Arg lie Glu Asp Glu lie 
200 205 210 

gaa gta ggg ctg cgc tac tac aag ctg age ctt ttg gaa gag att cca 787 

Glu Val Gly Leu Arg Tyr Tyr Lys Leu Ser Leu Leu Glu Glu lie Pro 
215 220 225 

cgt ate aac cgt gat gtg get gtt gag ctt cgt gag cgt ttc ggc gag 835 

Arg lie Asn Arg Asp Val Ala Val Glu Leu Arg Glu Arg Phe Gly Glu 

230 235 240 245 

ggt gtt cct ttg aag ccc gtg gtc aag cca ggt tec tgg att ggt gga 883 

Gly Val Pro Leu Lys Pro Val Val Lys Pro Gly Ser Trp lie Gly Gly 
250 255 260 

gac cac gac ggt aac cct tat gtc acc gcg gaa aca gtt gag tat tec 931 

Asp His Asp Gly Asn Pro Tyr Val Thr Ala Glu Thr Val Glu Tyr Ser 
265 270 275 

act cac cgc get gcg gaa acc gtg etc aag tac tat gca cgc cag ctg 979 

Thr His Arg Ala Ala Glu Thr Val Leu Lys Tyr Tyr Ala Arg Gin Leu 
280 285 290 

cat tec etc gag cat gag etc age ctg teg gac cgc atg aat aag gtc 1027 

His Ser Leu Glu His Glu Leu Ser Leu Ser Asp Arg Met Asn Lys Val 
295 300 305 

acc ccg cag ctg ctt gcg ctg gca gat gca ggg cac aac gac gtg cca 1075 

Thr Pro Gin Leu Leu Ala Leu Ala Asp Ala Gly His Asn Asp Val Pro 

310 315 320 325 

age cgc gtg gat gag cct tat cga cgc gee gtc cat ggc gtt cgc gga 1123 

Ser Arg Val Asp Glu Pro Tyr Arg Arg Ala Val His Gly Val Arg Gly 
330 335 340 

cgt ate etc gcg acg acg gee gag ctg ate ggc gag gac gee gtt gag 1171 

Arg lie Leu Ala Thr Thr Ala Glu Leu lie Gly Glu Asp Ala Val Glu 
345 350 355 

ggc gtg tgg ttc aag gtc ttt act cca tac gca tct ccg gaa gaa ttc 1219 

Gly Val Trp Phe Lys Val Phe Thr Pro Tyr Ala Ser Pro Glu Glu Phe 
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360 365 370 

tta aac gat gcg ttg acc att gat cat tct ctg cgt gaa tec aag gac 1267 
Leu Asn Asp Ala Leu Thr lie Asp His Ser Leu Arg Glu Ser Lys Asp 
375 380 385 

gtt etc att gec gat gat cgt ttg tct gtg ctg att tct gec ate gag 1315 
Val Leu lie Ala Asp Asp Arg Leu Ser Val Leu lie Ser Ala lie Glu 
390 395 400 405 

age ttt gga ttc aac ctt tac gca ctg gat ctg cgc caa aac tec gaa 1363 
Ser Phe Gly Phe Asn Leu Tyr Ala Leu Asp Leu Arg Gin Asn Ser Glu 
410 415 420 

age tac gag gac gtc etc acc gag ctt ttc gaa cgc gee caa gtc acc 1411 
Ser Tyr Glu Asp Val Leu Thr Glu Leu Phe Glu Arg Ala Gin Val Thr 
425 430 435 

gca aac tac cgc gag ctg tct gaa gca gag aag ctt gag gtg ctg ctg 1459 
Ala Asn Tyr Arg Glu Leu Ser Glu Ala Glu Lys Leu Glu Val Leu Leu 
440 445 450 

aag gaa ctg cgc age cct cgt ccg ctg ate ccg cac ggt tea gat gaa 1507 
Lys Glu Leu Arg Ser Pro Arg Pro Leu lie Pro His Gly Ser Asp Glu 
455 460 465 

tac age gag gtc acc gac cgc gag etc ggc ate ttc cgc acc gcg teg 1555 
Tyr Ser Glu Val Thr Asp Arg Glu Leu Gly lie Phe Arg Thr Ala Ser 
470 475 480 485 

gag get gtt aag aaa ttc ggg cca egg atg gtg cct cac tgc ate ate 1603 
Glu Ala Val Lys Lys Phe Gly Pro Arg Met Val Pro His Cys lie lie 
490 495 500 

tec atg gca tea teg gtc acc gat gtg etc gag ccg atg gtg ttg etc 1651 
Ser Met Ala Ser Ser Val Thr Asp Val Leu Glu Pro Met Val Leu Leu 
505 510 515 

aag gaa ttc gga etc ate gca gee aac ggc gac aac cca cgc ggc acc 1699 
Lys Glu Phe Gly Leu lie Ala Ala Asn Gly Asp Asn Pro Arg Gly Thr 
520 525 530 

gtc gat gtc ate cca ctg ttc gaa acc ate gaa gat etc cag gee ggc 1747 
Val Asp Val lie Pro Leu Phe Glu Thr lie Glu Asp Leu Gin Ala Gly 
535 540 545 

gec gga ate etc gac gaa ctg tgg aaa att gat etc tac cgc aac tac 1795 
Ala Gly He Leu Asp Glu Leu Trp Lys He Asp Leu Tyr Arg Asn Tyr 
550 555 560 565 

etc ctg cag cgc gac aac gtc cag gaa gtc atg etc ggt tac tec gat 184-3 
Leu Leu Gin Arg Asp Asn Val Gin Glu Val Met Leu Gly Tyr Ser Asp 
570 575 580 

tec aac aag gat ggc gga tat ttc tec gca aac tgg gcg ctt tac gac 1891 
Ser Asn Lys Asp Gly Gly Tyr Phe Ser Ala Asn Trp Ala Leu Tyr Asp 
585 590 595 



gcg gaa ctg cag etc gtc gaa eta tgc cga tea gee ggg gtc aag ctt 
Ala Glu Leu Gin Leu Val Glu Leu Cys Arg Ser Ala Gly Val Lys Leu 
600 605 610 



1939 



BGI-126CP 



- 162 - 



cgc ctg ttc cac ggc cgt ggt ggc acc gtc ggc cgc ggt ggc gga cct 
Arg Leu Phe His Gly Arg Gly Gly Thr Val Gly Arg Gly Gly Gly Pro 
615 620 625 



1987 



tec tac gac gcg att ctt gec cag ccc agg ggg get gtc caa ggt tec 2035 
Ser Tyr Asp Ala lie Leu Ala Gin Pro Arg Gly Ala Val Gin Gly Ser 
630 635 640 645 

gtg cgc ate acc gag cag ggc gag ate ate tec get aag tac ggc aac 2083 
Val Arg lie Thr Glu Gin Gly Glu lie lie Ser Ala Lys Tyr Gly Asn 
650 655 660 

ccc gaa acc gcg cgc cga aac etc gaa gec ctg gtc tea gec acg ctt 2131 
Pro Glu Thr Ala Arg Arg Asn Leu Glu Ala Leu Val Ser Ala Thr Leu 
665 670 675 

gag gca teg ctt etc gac gtc tec gaa etc acc gat cac caa cgc gcg 2179 
Glu Ala Ser Leu Leu Asp Val Ser Glu Leu Thr Asp His Gin Arg Ala 
680 685 690 

tac gac ate atg agt gag ate tct gag etc age ttg aag aag tac gee 2227 
Tyr Asp lie Met Ser Glu lie Ser Glu Leu Ser Leu Lys Lys Tyr Ala 
695 700 705 

tec ttg gtg cac gag gat caa ggc ttc ate gat tac ttc acc cag tec 2275 
Ser Leu Val His Glu Asp Gin Gly Phe lie Asp Tyr Phe Thr Gin Ser 
710 715 720 725 

acg ccg ctg cag gag att gga tec etc aac ate gga tec agg cct tec 2323 
Thr Pro Leu Gin Glu lie Gly Ser Leu Asn lie Gly Ser Arg Pro Ser 
730 735 740 

tea cgc aag cag acc tec teg gtg gaa gat ttg cga gee ate cca tgg 2371 
Ser Arg Lys Gin Thr Ser Ser Val Glu Asp Leu Arg Ala lie Pro Trp 
745 750 755 

gtg etc age tgg tea cag tct cgt gtc atg ctg cca ggc tgg ttt ggt 2419 
Val Leu Ser Trp Ser Gin Ser Arg Val Met Leu Pro Gly Trp Phe Gly 
760 765 770 

gtc gga acc gca tta gag cag tgg att ggc gaa ggg gag cag gee acc 24 67 
Val Gly Thr Ala Leu Glu Gin Trp He Gly Glu Gly Glu Gin Ala Thr 
775 780 785 

caa cgc att gee gag ctg caa aca etc aat gag tec tgg cca ttt ttc 2515 
Gin Arg He Ala Glu Leu Gin Thr Leu Asn Glu Ser Trp Pro Phe Phe 
790 795 800 805 

acc tea gtg ttg gat aac atg get cag gtg atg tec aag gca gag ctg 2563 
Thr Ser Val Leu Asp Asn Met Ala Gin Val Met Ser Lys Ala Glu Leu 
810 815 820 

cgt ttg gca aag etc tac gca gac ctg ate cca gat acg gaa gta gec 2611 
Arg Leu Ala Lys Leu Tyr Ala Asp Leu He Pro Asp Thr Glu Val Ala 
825 830 835 

gag cga gtc tat tec gtc ate cgc gag gag tac ttc ctg acc aag aag 2659 
Glu Arg Val Tyr Ser Val He Arg Glu Glu Tyr Phe Leu Thr Lys Lys 
840 845 850 
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atg ttc tgc gta ate acc ggc tct gat gat ctg ctt gat gac aac cca 2707 
Met Phe Cys Val lie Thr Gly Ser Asp Asp Leu Leu Asp Asp Asn Pro 
855 860 865 

ctt etc gca cgc tct gtc cag cgc cga tac ccc tac ctg ctt cca etc 2755 
Leu Leu Ala Arg Ser Val Gin Arg Arg Tyr Pro Tyr Leu Leu Pro Leu 
870 875 880 885 

aac gtg ate cag gta gag atg atg cga cgc tac cga aaa ggc gac caa 2803 
Asn Val lie Gin Val Glu Met Met Arg Arg Tyr Arg Lys Gly Asp Gin 
890 895 900 

age gag caa gtg tec cgc aac att cag ctg acc atg aac ggt ctt tec 2851 
Ser Glu Gin Val Ser Arg Asn lie Gin Leu Thr Met Asn Gly Leu Ser 
905 910 915 

act gcg ctg cgc aac tec ggc tagtccagcc ggctgggtag tac 2895 
Thr Ala Leu Arg Asn Ser Gly 
920 



<210> 110 
<211> 924 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 110 

Val Phe Lys Val Val Met Thr Asp Phe Leu Arg Asp Asp lie Arg Phe 
15 10 15 

Leu Gly Gin lie Leu Gly Glu Val lie Ala Glu Gin Glu Gly Gin Glu 
20 25 30 

Val Tyr Glu Leu Val Glu Gin Ala Arg Leu Thr Ser Phe Asp lie Ala 
35 40 45 

Lys Gly Asn Ala Glu Met Asp Ser Leu Val Gin Val Phe Asp Gly lie 
50 55 60 

Thr Pro Ala Lys Ala Thr Pro lie Ala Arg Ala Phe Ser His Phe Ala 
65 70 75 80 

Leu Leu Ala Asn Leu Ala Glu Asp Leu Tyr Asp Glu Glu Leu Arg Glu 
85 90 95 

Gin Ala Leu Asp Ala Gly Asp Thr Pro Pro Asp Ser Thr Leu Asp Ala 
100 105 110 

Thr Trp Leu Lys Leu Asn Glu Gly Asn Val Gly Ala Glu Ala Val Ala 
115 120 125 

Asp Val Leu Arg Asn Ala Glu Val Ala Pro Val Leu Thr Ala His Pro 
130 135 140 

Thr Glu Thr Arg Arg Arg Thr Val Phe Asp Ala Gin Lys Trp lie Thr 
145 150 155 160 

Thr His Met Arg Glu Arg His Ala Leu Gin Ser Ala Glu Pro Thr Ala 
165 170 175 



Arg Thr Gin Ser Lys Leu Asp Glu lie Glu Lys Asn lie Arg Arg Arg 
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180 

lie Thr lie Leu 
195 

lie Glu Asp Glu 
210 

Leu Glu Glu lie 
225 

Glu Arg Phe Gly 



Ser Trp lie Gly 
260 

Thr Val Glu Tyr 
275 

Tyr Ala Arg Gin 
290 

Arg Met Asn Lys 
305 

His Asn Asp Val 



His Gly Val Arg 
340 

Glu Asp Ala Val 
355 

Ser Pro Glu Glu 
370 

Arg Glu Ser Lys 
385 

lie Ser Ala lie 



Arg Gin Asn Ser 
420 

Arg Ala Gin Val 
435 

Leu Glu Val Leu 
450 

His Gly Ser Asp 
465 

Phe Arg Thr Ala 



Pro His Cys lie 
500 



Trp Gin Thr Ala 
200 

He Glu Val Gly 
215 

Pro Arg He Asn 
230 

Glu Gly Val Pro 
245 

Gly Asp His Asp 



Ser Thr His Arg 
280 

Leu His Ser Leu 
295 

Val Thr Pro Gin 
310 

Pro Ser Arg Val 
325 

Gly Arg He Leu 



Glu Gly Val Trp 
360 

Phe Leu Asn Asp 
375 

Asp Val Leu He 
390 

Glu Ser Phe Gly 
•405 

Glu Ser Tyr Glu 



Thr Ala Asn Tyr 
440 

Leu Lys Glu Leu 
455 

Glu Tyr Ser Glu 
470 

Ser Glu Ala Val 
485 

He Ser Met Ala 



185 

Leu He Arg Val 



Leu Arg Tyr Tyr 
220 

Arg Asp Val Ala 
235 

Leu Lys Pro Val 
250 

Gly Asn Pro Tyr 
265 

Ala Ala Glu Thr 



Glu His Glu Leu 
300 

Leu Leu Ala Leu 
315 

Asp Glu Pro Tyr 
330 

Ala Thr Thr Ala 
345 

Phe Lys Val Phe 



Ala Leu Thr He 
380 

Ala Asp Asp Arg 
395 

Phe Asn Leu Tyr 
410 

Asp Val Leu Thr 
425 

Arg Glu Leu Ser 



Arg Ser Pro Arg 
460 

Val Thr Asp Arg 
475 

Lys Lys Phe Gly 
490 

Ser Ser Val Thr 
505 



190 

Ala Arg Pro Arg 
205 

Lys Leu Ser Leu 



Val Glu Leu Arg 
240 

Val Lys Pro Gly 
255 

Val Thr Ala Glu 
270 

Val Leu Lys Tyr 
285 

Ser Leu Ser Asp 



Ala Asp Ala Gly 
320 

Arg Arg Ala Val 
335 

Glu Leu He Gly 
350 

Thr Pro Tyr Ala 
365 

Asp His Ser Leu 



Leu Ser Val Leu 
400 

Ala Leu Asp Leu 
415 

Glu Leu Phe Glu 
430 

Glu Ala Glu Lys 
445 

Pro Leu He Pro 



Glu Leu Gly He 
480 

Pro Arg Met Val 
495 

Asp Val Leu Glu 
510 
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Pro Met Val Leu 
515 

Asn Pro Arg Gly 
530 

Asp Leu Gin Ala 
545 

Leu Tyr Arg Asn 



Leu Gly Tyr Ser 
580 

Trp Ala Leu Tyr 
595 

Ala Gly Val Lys 
610 

Arg Gly Gly Gly 
625 

Ala Val Gin Gly 



Ala Lys Tyr Gly 
660 

Val Ser Ala Thr 
675 

Asp His Gin Arg 
690 

Leu Lys Lys Tyr 
705 

Tyr Phe Thr Gin 



Gly Ser Arg Pro 
740 

Arg Ala lie Pro 
755 

Pro Gly Trp Phe 
770 

Gly Glu Gin Ala 
785 

Ser Trp Pro Phe 



Ser Lys Ala Glu 
820 



Leu Lys Glu Phe 
520 

Thr Val Asp Val 
535 

Gly Ala Gly He 
550 

Tyr Leu Leu Gin 
565 

Asp Ser Asn Lys 



Asp Ala Glu Leu 
600 

Leu Arg Leu Phe 
615 

Pro Ser Tyr Asp 
630 

Ser Val Arg He 
645 

Asn Pro Glu Thr 



Leu Glu Ala Ser 
680 

Ala Tyr Asp He 
695 

Ala Ser Leu Val 
710 

Ser Thr Pro Leu 
725 

Ser Ser Arg Lys 



Trp Val Leu Ser 
760 

Gly Val Gly Thr 
775 

Thr Gin Arg He 
790 

Phe Thr Ser Val 
805 

Leu Arg Leu Ala 



- 165 - 



Gly Leu He Ala 



lie Pro Leu Phe 
540 

Leu Asp Glu Leu 
555 

Arg Asp Asn Val 
570 

Asp Gly Gly Tyr 
585 

Gin Leu Val Glu 



His Gly Arg Gly 
620 

Ala He Leu Ala 
635 

Thr Glu Gin Gly 
650 

Ala Arg Arg Asn 
665 

Leu Leu Asp Val 



Met Ser Glu He 
700 

His Glu Asp Gin 
715 

Gin Glu He Gly 
730 

Gin Thr Ser Ser 
745 

Trp Ser Gin Ser 



Ala Leu Glu Gin 
780 

Ala Glu Leu Gin 
795 

Leu Asp Asn Met 
810 

Lys Leu Tyr Ala 
825 



Ala Asn Gly Asp 
525 

Glu Thr lie Glu 



Trp Lys He Asp 
560 

Gin Glu Val Met 
575 

Phe Ser Ala Asn 
590 

Leu Cys Arg Ser 
605 

Gly Thr Val Gly 



Gin Pro Arg Gly 
640 

Glu lie lie Ser 
655 

Leu Glu Ala Leu 
670 

Ser Glu Leu Thr 
685 

Ser Glu Leu Ser 



Gly Phe lie Asp 
720 

Ser Leu Asn lie 
735 

Val Glu Asp Leu 
750 

Arg Val Met Leu 
765 

Trp He Gly Glu 



Thr Leu Asn Glu 
800 

Ala Gin Val Met 
815 

Asp Leu He Pro 
830 
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Asp Thr Glu Val Ala Glu Arg Val Tyr Ser Val lie Arg Glu Glu Tyr 
835 840 845 

Phe Leu Thr Lys Lys Met Phe Cys Val lie Thr Gly Ser Asp Asp Leu 
850 855 860 

Leu Asp Asp Asn Pro Leu Leu Ala Arg Ser Val Gin Arg Arg Tyr Pro 
865 870 875 880 

Tyr Leu Leu Pro Leu Asn Val lie Gin Val Glu Met Met Arg Arg Tyr 
885 890 895 

Arg Lys Gly Asp Gin Ser Glu Gin Val Ser Arg Asn lie Gin Leu Thr 
900 905 910 



Met Asn Gly Leu Ser Thr Ala Leu Arg Asn Ser Gly 
915 920 



<210> 111 
<211> 939 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (916) 

<223> RXN02326 

<400> 111 

ccaggcggac agttgtccaa cctgcgtgca caggccaccg cactgggcct tgcggatcgt 60 

ttcgaactca tcgaagacaa ctacgcaagc cgttaatgag atg ctg gga cgc cca 115 

Met Leu Gly Arg Pro 
1 5 

acc aag gtc acc cca tec tec aag gtt gtt ggc gac etc gca etc cac 163 
Thr Lys Val Thr Pro Ser Ser Lys Val Val Gly Asp Leu Ala Leu His 
10 15 20 

etc gtt ggt gcg ggt gtg gat cca gca gac ttt get gee gat cca caa 211 
Leu Val Gly Ala Gly Val Asp Pro Ala Asp Phe Ala Ala Asp Pro Gin 
25 30 35 

aag tac gac ate cca gac tct gtc ate gcg ttc ctg cgc ggc gag ctt 259 
Lys Tyr Asp lie Pro Asp Ser Val lie Ala Phe Leu Arg Gly Glu Leu 
40 45 50 

ggt aac cct cca ggt ggc tgg cca gag cca ctg cgc acc cgc gca ctg 307 
Gly Asn Pro Pro Gly Gly Trp Pro Glu Pro Leu Arg Thr Arg Ala Leu 
55 60 65 

gaa ggc cgc tec gaa ggc aag gca cct ctg acg gaa gtt cct gag gaa 355 
Glu Gly Arg Ser Glu Gly Lys Ala Pro Leu Thr Glu Val Pro Glu Glu 
70 75 80 85 

gag cag gcg cac etc gac get gat gat tec aag gaa cgt cgc aat age 403 
Glu Gin Ala His Leu Asp Ala Asp Asp Ser Lys Glu Arg Arg Asn Ser 
90 95 100 



etc aac cgc ctg ctg ttc ccg aag cca acc gaa gag ttc etc gag cac 



451 
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Leu Asn Arg Leu Leu Phe Pro Lys Pro Thr Glu Glu Phe Leu Glu His 
105 110 115 

cgt cgc cgc ttc ggc aac acc tct gcg ctg gat gat cgt gaa ttc ttc 499 
Arg Arg Arg Phe Gly Asn Thr Ser Ala Leu Asp Asp Arg Glu Phe Phe 
120 125 130 

tac ggc ctg gtc gaa ggc cgc gag act ttg ate cgc ctg cca gat gtg 547 
Tyr Gly Leu Val Glu Gly Arg Glu Thr Leu lie Arg Leu Pro Asp Val 
135 140 145 

cgc acc cca ctg ctt gtt cgc ctg gat gcg ate tct gag cca gac gat 595 
Arg Thr Pro Leu Leu Val Arg Leu Asp Ala lie Ser Glu Pro Asp Asp 
150 155 160 165 

aag ggt atg cgc aat gtt gtg gec aac gtc aac ggc cag ate cgc cca 64 3 
Lys Gly Met Arg Asn Val Val Ala Asn Val Asn Gly Gin lie Arg Pro 
170 175 180 

atg cgt gtg cgt gac cgc tec gtt gag tct gtc acc gca acc gca gaa 691 
Met Arg Val Arg Asp Arg Ser Val Glu Ser Val Thr Ala Thr Ala Glu 
185 190 195 

aag gca gat tec tec aac aag ggc cat gtt get gca cca ttc get ggt 739 
Lys Ala Asp Ser Ser Asn Lys Gly His Val Ala Ala Pro Phe Ala Gly 
200 205 210 

gtt gtc acc gtg act gtt get gaa ggt gat gag gtc aag get gga gat 787 
Val Val Thr Val Thr Val Ala Glu Gly Asp Glu Val Lys Ala Gly Asp 
215 220 225 

gca gtc gca ate ate gag get atg aag atg gaa gca aca ate act get 835 
Ala Val Ala lie lie Glu Ala Met Lys Met Glu Ala Thr lie Thr Ala 
230 235 240 245 

tct gtt gac ggc aaa ate gat cgc gtt gtg gtt cct get gca acg aag 883 
Ser Val Asp Gly Lys lie Asp Arg Val Val Val Pro Ala Ala Thr Lys 
250 255 260 

gtg gaa ggt ggc gac ttg ate gtc gtc gtt tec taaacctttc tgtaaaaagc 936 
Val Glu Gly Gly Asp Leu lie Val Val Val Ser 
265 270 

ccc 939 



<210> 112 
<211> 272 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 112 

Met Leu Gly Arg Pro Thr Lys Val Thr Pro Ser Ser Lys Val Val Gly 
15 10 15 

Asp Leu Ala Leu His Leu Val Gly Ala Gly Val Asp Pro Ala Asp Phe 
20 25 30 

Ala Ala Asp Pro Gin Lys Tyr Asp lie Pro Asp Ser Val lie Ala Phe 
35 40 45 
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Leu Arg Gly Glu Leu Gly Asn Pro Pro Gly Gly Trp Pro Glu Pro Leu 
50 55 60 

Arg Thr Arg Ala Leu Glu Gly Arg Ser Glu Gly Lys Ala Pro Leu Thr 
65 70 75 80 

Glu Val Pro Glu Glu Glu Gin Ala His Leu Asp Ala Asp Asp Ser Lys 
85 90 95 

Glu Arg Arg Asn Ser Leu Asn Arg Leu Leu Phe Pro Lys Pro Thr Glu 
100 105 110 

Glu Phe Leu Glu His Arg Arg Arg Phe Gly Asn Thr Ser Ala Leu Asp 
115 120 125 

Asp Arg Glu Phe Phe Tyr Gly Leu Val Glu Gly Arg Glu Thr Leu lie 
130 135 140 

Arg Leu Pro Asp Val Arg Thr Pro Leu Leu Val Arg Leu Asp Ala lie 
145 150 155 160 

^ Ser Glu Pro Asp Asp Lys Gly Met Arg Asn Val Val Ala Asn Val Asn 

^ 165 170 175 

01 Gly Gin He Arg Pro Met Arg Val Arg Asp Arg Ser Val Glu Ser Val 

D 180 185 190 

vf Thr Ala Thr Ala Glu Lys Ala Asp Ser Ser Asn Lys Gly His Val Ala 

f 195 200 205 

J* Ala Pro Phe Ala Gly Val Val Thr Val Thr Val Ala Glu Gly Asp Glu 

~ 210 215 220 

2: Val Lys Ala Gly Asp Ala Val Ala lie He Glu Ala Met Lys Met Glu 

iU 225 230 235 240 

p Ala Thr lie Thr Ala Ser Val Asp Gly Lys He Asp Arg Val Val Val 

Q 245 250 255 

Pro Ala Ala Thr Lys Val Glu Gly Gly Asp Leu He Val Val Val Ser 
260 265 270 



<210> 113 
<211> 939 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (916) 

<223> FRXA02326 

<400> 113 

ccaggcggac agttgtccaa cctgcgtgca caggccaccg cactgggcct tgcggatcgt 60 

ttcgaactca tcgaagacaa ctacgcaagc cgttaatgag atg ctg gga cgc cca 115 

Met Leu Gly Arg Pro 
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acc aag gtc acc cca tec tec aag gtt gtt ggc gac etc gca etc cac 163 
Thr Lys Val Thr Pro Ser Ser Lys Val Val Gly Asp Leu Ala Leu His 
10 15 20 

etc gtt ggt gcg ggt gtg gat cca gca gac ttt get gee gat cca caa 211 
Leu Val Gly Ala Gly Val Asp Pro Ala Asp Phe Ala Ala Asp Pro Gin 
25 30 35 

aag tac gac ate cca gac tct gtc ate gcg ttc ctg cgc ggc gag ctt 259 
Lys Tyr Asp lie Pro Asp Ser Val lie Ala Phe Leu Arg Gly Glu Leu 
40 45 50 

ggt aac cct cca ggt ggc tgg cca gag cca ctg cgc acc cgc gca ctg 307 
Gly Asn Pro Pro Gly Gly Trp Pro Glu Pro Leu Arg Thr Arg Ala Leu 
55 60 65 

gaa ggc cgc tec gaa ggc aag gca cct ctg acg gaa gtt cct gag gaa 355 
Glu Gly Arg Ser Glu Gly Lys Ala Pro Leu Thr Glu Val Pro Glu Glu 
70 75 80 85 

gag cag gcg cac etc gac get gat gat tec aag gaa cgt cgc aat age 403 
Glu Gin Ala His Leu Asp Ala Asp Asp Ser Lys Glu Arg Arg Asn Ser 
90 95 100 

etc aac cgc ctg ctg ttc ccg aag cca acc gaa gag ttc etc gag cac 451 
Leu Asn Arg Leu Leu Phe Pro Lys Pro Thr Glu Glu Phe Leu Glu His 
105 ' 110 115 

cgt cgc cgc ttc ggc aac acc tct gcg ctg gat gat cgt gaa ttc ttc 4 99 
Arg Arg Arg Phe Gly Asn Thr Ser Ala Leu Asp Asp Arg Glu Phe Phe 
120 125 130 

tac ggc ctg gtc gaa ggc cgc gag act ttg ate cgc ctg cca gat gtg 547 
Tyr Gly Leu Val Glu Gly Arg Glu Thr Leu lie Arg Leu Pro Asp Val 
135 140 145 

cgc acc cca ctg ctt gtt cgc ctg gat gcg ate tct gag cca gac gat 595 
Arg Thr Pro Leu Leu Val Arg Leu Asp Ala lie Ser Glu Pro Asp Asp 
150 155 160 165 

aag ggt atg cgc aat gtt gtg gee aac gtc aac ggc cag ate cgc cca 643 
Lys Gly Met Arg Asn Val Val Ala Asn Val Asn Gly Gin lie Arg Pro 
170 175 180 

atg cgt gtg cgt gac cgc tec gtt gag tct gtc acc gca acc gca gaa 691 
Met Arg Val Arg Asp Arg Ser Val Glu Ser Val Thr Ala Thr Ala Glu 
185 190 195 

aag gca gat tec tec aac aag ggc cat gtt get gca cca ttc get ggt 739 
Lys Ala Asp Ser Ser Asn Lys Gly His Val Ala Ala Pro Phe Ala Gly 
200 205 210 

gtt gtc acc gtg act gtt get gaa ggt gat gag gtc aag get gga gat 787 
Val Val Thr Val Thr Val Ala Glu Gly Asp Glu Val Lys Ala Gly Asp 
215 220 225 



gca gtc gca ate ate gag get atg aag atg gaa gca aca ate act get 835 
Ala Val Ala lie lie Glu Ala Met Lys Met Glu Ala Thr lie Thr Ala 
230 235 240 245 
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tct gtt gac ggc aaa ate gat cgc gtt gtg gtt cct get gca acg aag 883 

Ser Val Asp Gly Lys lie Asp Arg Val Val Val Pro Ala Ala Thr Lys 

250 255 260 

gtg gaa ggt ggc gac ttg ate gtc gtc gtt tec taaacctttc tgtaaaaagc 936 

Val Glu Gly Gly Asp Leu lie Val Val Val Ser 
265 270 

ccc 939 



<210> 114 
<211> 272 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 114 

Met Leu Gly Arg Pro Thr Lys Val Thr Pro Ser Ser Lys Val Val Gly 
15 10 15 

Asp Leu Ala Leu His Leu Val Gly Ala Gly Val Asp Pro Ala Asp Phe 
20 25 30 

Ala Ala Asp Pro Gin Lys Tyr Asp lie Pro Asp Ser Val lie Ala Phe 
35 40 45 

Leu Arg Gly Glu Leu Gly Asn Pro Pro Gly Gly Trp Pro Glu Pro Leu 
50 55 60 

Arg Thr Arg Ala Leu Glu Gly Arg Ser Glu Gly Lys Ala Pro Leu Thr 
65 70 75 80 

Glu Val Pro Glu Glu Glu Gin Ala His Leu Asp Ala Asp Asp Ser Lys 
85 90 95 

Glu Arg Arg Asn Ser Leu Asn Arg Leu Leu Phe Pro Lys Pro Thr Glu 
100 105 110 

Glu Phe Leu Glu His Arg Arg Arg Phe Gly Asn Thr Ser Ala Leu Asp 
115 120 125 

Asp Arg Glu Phe Phe Tyr Gly Leu Val Glu Gly Arg Glu Thr Leu lie 
130 135 140 

Arg Leu Pro Asp Val Arg Thr Pro Leu Leu Val Arg Leu Asp Ala lie 
145 150 155 160 

Ser Glu Pro Asp Asp Lys Gly Met Arg Asn Val Val Ala Asn Val Asn 
165 170 175 

Gly Gin lie Arg Pro Met Arg Val Arg Asp Arg Ser Val Glu Ser Val 
180 185 190 

Thr Ala Thr Ala Glu Lys Ala Asp Ser Ser Asn Lys Gly His Val Ala 
195 200 205 

Ala Pro Phe Ala Gly Val Val Thr Val Thr Val Ala Glu Gly Asp Glu 
210 215 220 



Val Lys Ala Gly Asp Ala Val Ala lie lie Glu Ala Met Lys Met Glu 
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Ala Thr lie Thr Ala Ser Val Asp Gly Lys He Asp Arg Val Val Val 
245 250 255 

Pro Ala Ala Thr Lys Val Glu Gly Gly Asp Leu He Val Val Val Ser 
260 265 270 



<210> 115 
<211> 1083 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1060) 
<223> RXN02327 

<400> 115 

accgctgaag cagcttggcc cagccgcgtt tgctcgtgat ctccgtgagc aggacgcact 60 

ggcagttact gataccacct tccgcgatgc acaccagtct ttg ctt gcg acc cga 115 

Leu Leu Ala Thr Arg 
1 5 

gtc cgc tea ttc gca ctg aag cct gcg gca gag gec gtc gca aag ctg 163 
Val Arg Ser Phe Ala Leu Lys Pro Ala Ala Glu Ala Val Ala Lys Leu 
10 15 20 

act cct gag ctt ttg tec gtg gag gec tgg ggc ggc gcg acc tac gat 211 
Thr Pro Glu Leu Leu Ser Val Glu Ala Trp Gly Gly Ala Thr Tyr Asp 
25 30 35 

gtg gcg atg cgt ttc etc ttt gag gat ccg tgg gac agg etc gac gag 259 
Val Ala Met Arg Phe Leu Phe Glu Asp Pro Trp Asp Arg Leu Asp Glu 
40 45 50 

ctg cgc gag gcg atg ccg aat gta aac att cag atg ctg ctt cgc ggc 307 
Leu Arg Glu Ala Met Pro Asn Val Asn He Gin Met Leu Leu Arg Gly 
55 60 65 

cgc aac acc gtg gga tac acc ccg tac cca gac tec gtc tgc cgc gcg 355 
Arg Asn Thr Val Gly Tyr Thr Pro Tyr Pro Asp Ser Val Cys Arg Ala 
70 75 80 85 

ttt gtt aag gaa get gee age tec ggc gtg gac ate ttc cgc ate ttc 403 
Phe Val Lys Glu Ala Ala Ser Ser Gly Val Asp He Phe Arg He Phe 
90 95 100 

gac gcg ctt aac gac gtc tec cag atg cgt cca gca ate gac gca gtc 451 
Asp Ala Leu Asn Asp Val Ser Gin Met Arg Pro Ala lie Asp Ala Val 
105 110 115 



ctg gag acc aac acc gcg gta gee gag gtg get atg get tat tct ggt 
Leu Glu Thr Asn Thr Ala Val Ala Glu Val Ala Met Ala Tyr Ser Gly 
120 125 130 



499 
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gat etc tct gat cca aat gaa aag etc tac ace ctg gat tac tac eta 547 

Asp Leu Ser Asp Pro Asn Glu Lys Leu Tyr Thr Leu Asp Tyr Tyr Leu 

135 140 145 

aag atg gca gag gag ate gtc aag tct ggc get cac ate ttg gee att 595 

Lys Met Ala Glu Glu lie Val Lys Ser Gly Ala His lie Leu Ala lie 

150 155 160 165 

aag gat atg get ggt ctg ctt cgc cca get gcg gta acc aag ctg gtc 643 

Lys Asp Met Ala Gly Leu Leu Arg Pro Ala Ala Val Thr Lys Leu Val 

170 175 180 

acc gca ctg cgc cgt gaa ttc gat ctg cca gtg cac gtg cac acc cac 691 

Thr Ala Leu Arg Arg Glu Phe Asp Leu Pro Val His Val His Thr His 

185 190 195 

gac act gcg ggt ggc cag ctg gca acc tac ttt get gca get caa get 739 

Asp Thr Ala Gly Gly Gin Leu Ala Thr Tyr Phe Ala Ala Ala Gin Ala 

200 205 210 

ggt gca gat get gtt gac ggt get tec ggc acc act gtc tgg cac cac 787 

Gly Ala Asp Ala Val Asp Gly Ala Ser .Gly Thr Thr Val Trp His His 

215 220 225 

etc cca age cat ccc ttg tct gee att gtt get gca ttc gcg cac acc 835 

Leu Pro Ser His Pro Leu Ser Ala lie Val Ala Ala Phe Ala His Thr 

230 235 m 240 245 

cgt cgc gat acc ggt ttg age etc gag get gtt tct gac etc gag ccg 883 

Arg Arg Asp Thr Gly Leu Ser Leu Glu Ala Val Ser Asp Leu Glu Pro 

250 255 260 

tac tgg gaa gca gtg cgc gga ctg tac ctg cca ttt gag tct gga acc 931 

Tyr Trp Glu Ala Val Arg Gly Leu Tyr Leu Pro Phe Glu Ser Gly Thr 

265 270 275 

cca ggc cca acc ggt cgc gtc tac cgc cac gaa ate cca ggc gga cag 979 

Pro Gly Pro Thr Gly Arg Val Tyr Arg His Glu lie Pro Gly Gly Gin 

280 285 290 

ttg tec aac ctg cgt gca cag gee acc gca ctg ggc ctt gcg gat cgt 1027 

Leu Ser Asn Leu Arg Ala Gin Ala Thr Ala Leu Gly Leu Ala Asp Arg 

295 300 305 

ttc gaa etc ate gaa gac aac tac gca age cgt taatgagatg ctgggacgcc 1080 

Phe Glu Leu lie Glu Asp Asn Tyr Ala Ser Arg 

310 315 320 

caa 1083 



<210> 116 
<211> 320 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 116 

Leu Leu Ala Thr Arg Val Arg Ser Phe Ala Leu Lys Pro Ala Ala Glu 
15 10 15 



Ala Val Ala Lys Leu Thr Pro Glu Leu Leu Ser Val Glu Ala Trp Gly 
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20 25 30 

Gly Ala Thr Tyr Asp Val Ala Met Arg Phe Leu Phe Glu Asp Pro Trp 
35 40 45 

Asp Arg Leu Asp Glu Leu Arg Glu Ala Met Pro Asn Val Asn lie Gin 
50 55 60 

Met Leu Leu Arg Gly Arg Asn Thr Val Gly Tyr Thr Pro Tyr Pro Asp 
65 70 75 80 

Ser Val Cys Arg Ala Phe Val Lys Glu Ala Ala Ser Ser Gly Val Asp 
85 90 95 

lie Phe Arg lie Phe Asp Ala Leu Asn Asp Val Ser Gin Met Arg Pro 
100 105 110 

Ala lie Asp Ala Val Leu Glu Thr Asn Thr Ala Val Ala Glu Val Ala 
115 120 125 

Met Ala Tyr Ser Gly Asp Leu Ser Asp Pro Asn Glu Lys Leu Tyr Thr 
130 135 140 

Leu Asp Tyr Tyr Leu Lys Met Ala Glu Glu lie Val Lys Ser Gly Ala 
145 150 155 160 

His lie Leu Ala lie Lys Asp Met Ala Gly Leu Leu Arg Pro Ala Ala 
165 170 175 

Val Thr Lys Leu Val Thr Ala Leu Arg Arg Glu Phe Asp Leu Pro Val 
180 185 190 

His Val His Thr His Asp Thr Ala Gly Gly Gin Leu Ala Thr Tyr Phe 
195 200 205 

Ala Ala Ala Gin Ala Gly Ala Asp Ala Val Asp Gly Ala Ser Gly Thr 
210 215 220 

Thr Val Trp His His Leu Pro Ser His Pro Leu Ser Ala lie Val Ala 
225 230 235 240 

Ala Phe Ala His Thr Arg Arg Asp Thr Gly Leu Ser Leu Glu Ala Val 
245 250 255 

Ser Asp Leu Glu Pro Tyr Trp Glu Ala Val Arg Gly Leu Tyr Leu Pro 
260 265 270 

Phe Glu Ser Gly Thr Pro Gly Pro Thr Gly Arg Val Tyr Arg His Glu 
275 280 285 

lie Pro Gly Gly Gin Leu Ser Asn Leu Arg Ala Gin Ala Thr Ala Leu 
290 295 300 

Gly Leu Ala Asp Arg Phe Glu Leu lie Glu Asp Asn Tyr Ala Ser Arg 
305 310 315 320 



<210> 117 
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<211> 1083 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1060) 
<223> FRXA02327 

<400> 117 

accgctgaag cagcttggcc cagccgcgtt tgctcgtgat ctccgtgagc aggacgcact 60 

ggcagttact gataccacct tccgcgatgc acaccagtct ttg ctt gcg acc cga 115 

Leu Leu Ala Thr Arg 
1 5 

gtc cgc tea ttc gca ctg aag cct gcg gca gag gec gtc gca aag ctg 163 
Val Arg Ser Phe Ala Leu Lys Pro Ala Ala Glu Ala Val Ala Lys Leu 
10 15 20 

act cct gag ctt ttg tec gtg gag gec tgg ggc ggc gcg acc tac gat 211 
Thr Pro Glu Leu Leu Ser Val Glu Ala Trp Gly Gly Ala Thr Tyr Asp 
25 30 35 

gtg gcg atg cgt ttc etc ttt gag gat ccg tgg gac agg etc gac gag 259 
Val Ala Met Arg Phe Leu Phe Glu Asp Pro Trp Asp Arg Leu Asp Glu 
40 45 50 

ctg cgc gag gcg atg ccg aat gta aac att cag atg ctg ctt cgc ggc 307 
Leu Arg Glu Ala Met Pro Asn Val Asn lie Gin Met Leu Leu Arg Gly 
55 60 65 

cgc aac acc gtg gga tac acc ccg tac cca gac tec gtc tgc cgc gcg 355 
Arg Asn Thr Val Gly Tyr Thr Pro Tyr Pro Asp Ser Val Cys Arg Ala 
70 75 80 85 

ttt gtt aag gaa get gee age tec ggc gtg gac ate ttc cgc ate ttc 403 
Phe Val Lys Glu Ala Ala Ser Ser Gly Val Asp lie Phe Arg lie Phe 
90 95 100 

gac gcg ctt aac gac gtc tec cag atg cgt cca gca ate gac gca gtc 451 
Asp Ala Leu Asn Asp Val Ser Gin Met Arg Pro Ala lie Asp Ala Val 
105 110 115 

ctg gag acc aac acc gcg gta gee gag gtg get atg get tat tct ggt 499 
Leu Glu Thr Asn Thr Ala Val Ala Glu Val Ala Met Ala Tyr Ser Gly 
120 125 130 

gat etc tct gat cca aat gaa aag etc tac acc ctg gat tac tac eta 547 
Asp Leu Ser Asp Pro Asn Glu Lys Leu Tyr Thr Leu Asp Tyr Tyr Leu 
135 140 145 

aag atg gca gag gag ate gtc aag tct ggc get cac ate ttg gec att 595 
Lys Met Ala Glu Glu lie Val' Lys Ser Gly Ala His He Leu Ala He 
150 155 160 165 

aag gat atg get ggt ctg ctt cgc cca get gcg gta acc aag ctg gtc 643 
Lys Asp Met Ala Gly Leu Leu Arg Pro Ala Ala Val Thr Lys Leu Val 
170 175 180 



acc gca ctg cgc cgt gaa ttc gat ctg cca gtg cac gtg cac acc cac 



691 
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Thr Ala Leu Arg Arg Glu Phe Asp Leu Pro Val His Val His Thr His 

185 190 195 

gac act gcg ggt ggc cag ctg gca acc tac ttt get gca get caa get 739 

Asp Thr Ala Gly Gly Gin Leu Ala Thr Tyr Phe Ala Ala Ala Gin Ala 

200 205 210 

ggt gca gat get gtt gac ggt get tec ggc acc act gtc tgg cac cac 787 

Gly Ala Asp Ala Val Asp Gly Ala Ser Gly Thr Thr Val Trp His His 

215 220 225 

etc cca age cat ccc ttg tct gee att gtt get gca ttc gcg cac acc 835 

Leu Pro Ser His Pro Leu Ser Ala lie Val Ala Ala Phe Ala His Thr 

230 235 240 245 

cgt cgc gat acc ggt ttg age etc gag get gtt tct gac etc gag ccg 883 

Arg Arg Asp Thr Gly Leu Ser Leu Glu Ala Val Ser Asp Leu Glu Pro 

250 255 260 

tac tgg gaa gca gtg cgc gga ctg tac ctg cca ttt gag tct gga acc 931 

Tyr Trp Glu Ala Val Arg Gly Leu Tyr Leu Pro Phe Glu Ser Gly Thr 

— 265 270 275 
D 

~ff cca ggc cca acc ggt cgc gtc tac cgc cac gaa ate cca ggc gga cag 979 

Pro Gly Pro Thr Gly Arg Val Tyr Arg His Glu lie Pro Gly Gly Gin 

O 280 285 290 

SJ ttg tec aac ctg cgt gca cag gee acc gca ctg ggc ctt gcg gat cgt 1027 

Jg Leu Ser Asn Leu Arg Ala Gin Ala Thr Ala Leu Gly Leu Ala Asp Arg 

q 295 300 305 

.==. ttc gaa etc ate gaa gac aac tac gca age cgt taatgagatg ctgggacgcc 1080 

if Phe Glu Leu lie Glu Asp Asn Tyr Ala Ser Arg 

yi 310 315 320 



S _5 



1083 



<210> 118 
<211> 320 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 118 

Leu Leu Ala Thr Arg Val Arg Ser Phe Ala Leu Lys Pro Ala Ala Glu 
15 10 15 

Ala Val Ala Lys Leu Thr Pro Glu Leu Leu Ser Val Glu Ala Trp Gly 
20 25 30 

Gly Ala Thr Tyr Asp Val Ala Met Arg Phe Leu Phe Glu Asp Pro Trp 
35 40 45 

Asp Arg Leu Asp Glu Leu Arg Glu Ala Met Pro Asn Val Asn lie Gin 
50 55 60 

Met Leu Leu Arg Gly Arg Asn Thr Val Gly Tyr Thr Pro Tyr Pro Asp 
65 70 75 80 



Ser Val Cys Arg Ala 
85 



Phe Val Lys Glu Ala Ala Ser Ser Gly Val Asp 
90 95 
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lie Phe Arg lie Phe Asp Ala Leu Asn Asp Val Ser Gin Met Arg Pro 
100 105 110 

Ala lie Asp Ala Val Leu Glu Thr Asn Thr Ala Val Ala Glu Val Ala 
115 120 125' 

Met Ala Tyr Ser Gly Asp Leu Ser Asp Pro Asn Glu Lys Leu Tyr Thr 
130 135 140 

Leu Asp Tyr Tyr Leu Lys Met Ala Glu Glu lie Val Lys Ser Gly Ala 
145 150 155 160 

His lie Leu Ala lie Lys Asp Met Ala Gly Leu Leu Arg Pro Ala Ala 
165 170 175 

Val Thr Lys Leu Val Thr Ala Leu Arg Arg Glu Phe Asp Leu Pro Val 
180 185 190 

His Val His Thr His Asp Thr Ala Gly Gly Gin Leu Ala Thr Tyr Phe 
195 200 205 

Ala Ala Ala Gin Ala Gly Ala Asp Ala Val Asp Gly Ala Ser Gly Thr 
210 215 220 

Thr Val Trp His His Leu Pro Ser His Pro Leu Ser Ala lie Val Ala 
225 230 235 240 

Ala Phe Ala His Thr Arg Arg Asp Thr Gly Leu Ser Leu Glu Ala Val 
245 250 255 

Ser Asp Leu Glu Pro Tyr Trp Glu Ala Val Arg Gly Leu Tyr Leu Pro 
260 265 270 

Phe Glu Ser Gly Thr Pro Gly Pro Thr Gly Arg Val Tyr Arg His Glu 
275 280 285 

lie Pro Gly Gly Gin Leu Ser Asn Leu Arg Ala Gin Ala Thr Ala Leu 
290 295 300 

Gly Leu Ala Asp Arg Phe Glu Leu lie Glu Asp Asn Tyr Ala Ser Arg 
305 310 315 320 



<210> 119 
<211> 1719 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1696) 
<223> RXN02328 

<400> 119 

gaagtcgtgc aggtcagggg agtgttgccc gaaaacattg agaggaaaac aaaaaccgat 60 



gtttgattgg gggaatcggg ggttacgata ctaggacgca gtg act get ate acc 115 
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Val Thr Ala lie Thr 

1 5 

ctt ggc ggt etc ttg ttg aaa gga ata att act eta gtg teg act cac 163 

Leu Gly Gly Leu Leu Leu Lys Gly lie lie Thr Leu Val Ser Thr His 

10 15 20 

aca tct tea acg ctt cca gca ttc aaa aag ate ttg gta gca aac cgc 211 
Thr Ser Ser Thr Leu Pro Ala Phe Lys Lys lie Leu Val Ala Asn Arg 
25 30 35 

ggc gaa ate gcg gtc cgt get ttc cgt gca gca etc gaa ace ggt gca 259 
Gly Glu lie Ala Val Arg Ala Phe Arg Ala Ala Leu Glu Thr Gly Ala 
40 45 50 

gee acg gta get att tac ccc cgt gaa gat egg gga tea ttc cac cgc 307 
Ala Thr Val Ala lie Tyr Pro Arg Glu Asp Arg Gly Ser Phe His Arg 
55 60 65 

tct ttt get tct gaa get gtc cgc att ggt ace gaa ggc tea cca gtc 355 
Ser Phe Ala Ser Glu Ala Val Arg lie Gly Thr Glu Gly Ser Pro Val 
70 75 80 85 

aag gcg tac ctg gac ate gat gaa att ate ggt gca get aaa aaa gtt 403 
Lys Ala Tyr Leu Asp lie Asp Glu lie lie Gly Ala Ala Lys Lys Val 
90 95 100 

aaa gca gat gec att tac ccg gga tac ggc ttc ctg tct gaa aat gec 451 
Lys Ala Asp Ala lie Tyr Pro Gly Tyr Gly Phe Leu Ser Glu Asn Ala 
105 110 115 

cag ctt gee cgc gag tgt gcg gaa aac ggc att act ttt att ggc cca 4 99 
Gin Leu Ala Arg Glu Cys Ala Glu Asn Gly lie Thr Phe lie Gly Pro 
120 125 130 

ace cca gag gtt ctt gat etc ace ggt gat aag tct cgc gcg gta acc 547 
Thr Pro Glu Val Leu Asp Leu Thr Gly Asp Lys Ser Arg Ala Val Thr 
135 140 145 

gec gcg aag aag get ggt ctg cca gtt ttg gcg gaa tec acc ccg age 595 
Ala Ala Lys Lys Ala Gly Leu Pro Val Leu Ala Glu Ser Thr Pro Ser 
150 155 160 165 

aaa aac ate gat gag ate gtt aaa age get gaa ggc cag act tac ccc 643 
Lys Asn lie Asp Glu lie Val Lys Ser Ala Glu Gly Gin Thr Tyr Pro 
170 175 180 

ate ttt gtg aag gca gtt gee ggt ggt ggc gga cgc ggt atg cgt ttt 691 
lie Phe Val Lys Ala Val Ala Gly Gly Gly Gly Arg Gly Met Arg Phe 
185 190 195 

gtt get tea cct gat gag ctt cgc aaa tta gca aca gaa gca tct cgt 739 
Val Ala Ser Pro Asp Glu Leu Arg Lys Leu Ala Thr Glu Ala Ser Arg 
200 205 210 

gaa get gaa gcg get ttc ggc gat ggc gcg gta tat gtc gaa cgt get 787 
Glu Ala Glu Ala Ala Phe Gly Asp Gly Ala Val Tyr Val Glu Arg Ala 
215 220 225 

gtg att aac cct cag cat att gaa gtg cag ate ctt ggc gat cac act 835 
Val lie Asn Pro Gin His lie Glu Val Gin lie Leu Gly Asp His Thr 
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230 235 240 245 

gga gaa gtt gta cac ctt tat gaa cgt gac tgc tea ctg cag cgt cgt 883 
Gly Glu Val Val His Leu Tyr Glu Arg Asp Cys Ser Leu Gin Arg Arg 
250 255 260 

cac caa aaa gtt gtc gaa att gcg cca gca cag cat ttg gat cca gaa 931 
His Gin Lys Val Val Glu lie Ala Pro Ala Gin His Leu Asp Pro Glu 
265 270 275 

ctg cgt gat cgc att tgt gcg gat gca gta aag ttc tgc cgc tec att 979 
Leu Arg Asp Arg lie Cys Ala Asp Ala Val Lys Phe Cys Arg Ser lie 
280 285 290 

ggt tac cag ggc gcg gga acc gtg gaa ttc ttg gtc gat gaa aag ggc 1027 
Gly Tyr Gin Gly Ala Gly Thr Val Glu Phe Leu Val Asp Glu Lys Gly 
295 300 305 

aac cac gtc ttc ate gaa atg aac cca cgt ate cag gtt gag cac acc 1075 
Asn His Val Phe lie Glu Met Asn Pro Arg lie Gin Val Glu His Thr 
310 315 320 325 

gtg act gaa gaa gtc acc gag gtg gac ctg gtg aag gcg cag atg cgc 1123 
Val Thr Glu Glu Val Thr Glu Val Asp Leu Val Lys Ala Gin Met Arg 
330 335 340 

ttg get get ggt gca acc ttg aag gaa ttg ggt ctg acc caa gat aag 1171 
Leu Ala Ala Gly Ala Thr Leu Lys Glu Leu Gly Leu Thr Gin Asp Lys 
345 350 355 

ate aag acc cac ggt gca gca ctg cag tgc cgc ate acc acg gaa gat 1219 
lie Lys Thr His Gly Ala Ala Leu Gin Cys Arg lie Thr Thr Glu Asp 
360 365 370 

cca aac aac ggc ttc cgc cca gat acc gga act ate acc gcg tac cgc 1267 
Pro Asn Asn Gly Phe Arg Pro Asp Thr Gly Thr lie Thr Ala Tyr Arg 
375 380 385 

tea cca ggc gga get ggc gtt cgt ctt gac ggt gca get cag etc ggt 1315 
Ser Pro Gly Gly Ala Gly Val Arg Leu Asp Gly Ala Ala Gin Leu Gly 
390 395 400 405 

ggc gaa ate acc gca cac ttt gac tec atg ctg gtg aaa atg acc tgc 1363 
Gly Glu lie Thr Ala His Phe Asp Ser Met Leu Val Lys Met Thr Cys 
410 415 420 

cgt ggt tec gac ttt gaa act get gtt get cgt gca cag cgc gcg ttg 1411 
Arg Gly Ser Asp Phe Glu Thr Ala Val Ala Arg Ala Gin Arg Ala Leu 
425 430 435 

get gag ttc acc gtg tct ggt gtt gca acc aac att ggt ttc ttg cgt 1459 
Ala Glu Phe Thr Val Ser Gly Val Ala Thr Asn lie Gly Phe Leu Arg 
440 445 450 

gcg ttg ctg egg gaa gag gac ttc act tec aag cgc ate gee acc gga 1507 
Ala Leu Leu Arg Glu Glu Asp Phe Thr Ser Lys Arg lie Ala Thr Gly 
455 460 465 

ttc att gee gat cac ccg cac etc ctt cag get cca cct get gat gat 1555 
Phe lie Ala Asp His Pro His Leu Leu Gin Ala Pro Pro Ala Asp Asp 
470 475 480 485 
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gag cag gga cgc ate ctg gat tac ttg gca gat gtc acc gtg aac aag 1603 
Glu Gin Gly Arg lie Leu Asp Tyr Leu Ala Asp Val Thr Val Asn Lys 
490 495 500 

cct cat ggt gtg cgt cca aag gat gtt gca get cct ate gat aag ctg 1651 
Pro His Gly Val Arg Pro Lys Asp Val Ala Ala Pro lie Asp Lys Leu 
505 510 515 

cct aac ate aag gat ctg cca ctg cca cgc ggt tec cgt gac cgc 1696 
Pro Asn lie Lys Asp Leu Pro Leu Pro Arg Gly Ser Arg Asp Arg 
520 525 530 

tgaagcagct tggcccagcc gcg 1719 



<210> 120 
<211> 532 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 120 

Val Thr Ala lie Thr Leu Gly Gly Leu Leu Leu Lys Gly lie lie Thr 
1 5 10 15 

Leu Val Ser Thr His Thr Ser Ser Thr Leu Pro Ala Phe Lys Lys lie 
20 25 30 

Leu Val Ala Asn Arg Gly Glu lie Ala Val Arg Ala Phe Arg Ala Ala 
35 40 45 

Leu Glu Thr Gly Ala Ala Thr Val Ala lie Tyr Pro Arg Glu Asp Arg 
50 55 60 

Gly Ser Phe His Arg Ser Phe Ala Ser Glu Ala Val Arg lie Gly Thr 
65 70 75 80 

Glu Gly Ser Pro Val Lys Ala Tyr Leu Asp lie Asp Glu lie lie Gly 
85 90 95 

Ala Ala Lys Lys Val Lys Ala Asp Ala lie Tyr Pro Gly Tyr Gly Phe 
100 105 110 

Leu Ser Glu Asn Ala Gin Leu Ala Arg Glu Cys Ala Glu Asn Gly lie 
115 120 125 

Thr Phe lie Gly Pro Thr Pro Glu Val Leu Asp Leu Thr Gly Asp Lys 
130 135 140 

Ser Arg Ala Val Thr Ala Ala Lys Lys Ala Gly Leu Pro Val Leu Ala 
145 150 155 160 

Glu Ser Thr Pro Ser Lys Asn lie Asp Glu lie Val Lys Ser Ala Glu 
165 170 175 

Gly Gin Thr Tyr Pro He Phe Val Lys Ala Val Ala Gly Gly Gly Gly 
180 185 190 



Arg Gly Met Arg Phe Val Ala Ser Pro Asp Glu Leu Arg Lys Leu Ala 
195 200 205 
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Thr Glu Ala Ser 
210 

Tyr Val Glu Arg 
225 

Leu Gly Asp His 



Ser Leu Gin Arg 
260 

His Leu Asp Pro 
275 

Phe Cys Arg Ser 
290 

Val Asp Glu Lys 
305 

Gin Val Glu His 



Lys Ala Gin Met 
340 

Leu Thr Gin Asp 
355 

lie Thr Thr Glu 
370 

lie Thr Ala Tyr 
385 

Ala Ala Gin Leu 



Val Lys Met Thr 
420 

Ala Gin Arg Ala 
435 

lie Gly Phe Leu 
450 

Arg lie Ala Thr 
465 

Pro Pro Ala Asp 



Val Thr Val Asn 
500 

Pro lie Asp Lys 
515 



Arg Glu Ala Glu 
215 

Ala Val lie Asn 
230 

Thr Gly Glu Val 
245 

Arg His Gin Lys 



Glu Leu Arg Asp 
280 

lie Gly Tyr Gin 
295 

Gly Asn His Val 
310 

Thr Val Thr Glu 
325 

Arg Leu Ala Ala 



Lys lie Lys Thr 
360 

Asp Pro Asn Asn 
375 

Arg Ser Pro Gly 
390 

Gly Gly Glu lie 
405 

Cys Arg Gly Ser 



Leu Ala Glu Phe 
440 

Arg Ala Leu Leu 
455 

Gly Phe lie Ala 
470 

Asp Glu Gin Gly 
485 

Lys Pro His Gly 



Leu Pro Asn lie 
520 



Ala Ala Phe Gly 
220 

Pro Gin His He 
235 

Val His Leu Tyr 
250 

Val Val Glu He 
265 

Arg He Cys Ala 



Gly Ala Gly Thr 
300 

Phe He Glu Met 
315 

Glu Val Thr Glu 
330 

Gly Ala Thr Leu 
345 

His Gly Ala Ala 



Gly Phe Arg Pro 
380 

Gly Ala Gly Val 
395 

Thr Ala His Phe 
410 

Asp Phe Glu Thr 
425 

Thr Val Ser Gly 



Arg Glu Glu Asp 
460 

Asp His Pro His 
475 

Arg He Leu Asp 
490 

Val Arg Pro Lys 
505 

Lys Asp Leu Pro 



Asp Gly Ala Val 



Glu Val Gin He 
240 

Glu Arg Asp Cys 
255 

Ala Pro Ala Gin 
270 

Asp Ala Val Lys 
285 

Val Glu Phe Leu 



Asn Pro Arg He 
320 

Val Asp Leu Val 
335 

Lys Glu Leu Gly 
350 

Leu Gin Cys Arg 
365 

Asp Thr Gly Thr 



Arg Leu Asp Gly 
400 

Asp Ser Met Leu 
415 

Ala Val Ala Arg 
430 

Val Ala Thr Asn 
445 

Phe Thr Ser Lys 



Leu Leu Gin Ala 
480 

Tyr Leu Ala Asp 
495 

Asp Val Ala Ala 
510 

Leu Pro Arg Gly 
525 



Ser Arg Asp Arg 
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530 



<210> 121 
<211> 1406 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> {1) . . (1383) 

<223> FRXA02328 

<400> 121 

get tct gaa get gtc cgc att ggt acc gaa ggc tea cca gtc aag gcg 48 
Ala Ser Glu Ala Val Arg lie Gly Thr Glu Gly Ser Pro Val Lys Ala 
1 5 10 15 

tac ctg gac ate gat gaa att ate ggt gca get aaa aaa gtt aaa gca 96 
Tyr Leu Asp lie Asp Glu lie lie Gly Ala Ala Lys Lys Val Lys Ala 
20 25 30 

gat gee att tac ccg gga tac ggc ttc ctg tct gaa aat gec cag ctt 144 
Asp Ala lie Tyr Pro Gly Tyr Gly Phe Leu Ser Glu Asn Ala Gin Leu 
35 40 45 

gec cgc gag tgt gcg gaa aac ggc att act ttt att ggc cca acc cca 192 
Ala Arg Glu Cys Ala Glu Asn Gly lie Thr Phe lie Gly Pro Thr Pro 
50 55 60 

gag gtt ctt gat etc acc ggt gat aag tct cgc gcg gta acc gec gcg 240 
Glu Val Leu Asp Leu Thr Gly Asp Lys Ser Arg Ala Val Thr Ala Ala 
65 70 75 80 

aag aag get ggt ctg cca gtt ttg gcg gaa tec acc ccg age aaa aac 288 
Lys Lys Ala Gly Leu Pro Val Leu Ala Glu Ser Thr Pro Ser Lys Asn 
85 90 95 

ate gat gag ate gtt aaa age get gaa ggc cag act tac ccc ate ttt 336 
lie Asp Glu lie Val Lys Ser Ala Glu Gly Gin Thr Tyr Pro lie Phe 
100 105 110 

gtg aag gca gtt gec ggt ggt ggc gga cgc ggt atg cgt ttt gtt get 384 
Val Lys Ala Val Ala Gly Gly Gly Gly Arg Gly Met Arg Phe Val Ala 
115 120 125 

tea cct gat gag ctt cgc aaa tta gca aca gaa gca tct cgt gaa get 432 
Ser Pro Asp Glu Leu Arg Lys Leu Ala Thr Glu Ala Ser Arg Glu Ala 
130 135 140 

gaa gcg get ttc ggc gat ggc gcg gta tat gtc gaa cgt get gtg att 480 
Glu Ala Ala Phe Gly Asp Gly Ala Val Tyr Val Glu Arg Ala Val lie 
145 150 155 160 

aac cct cag cat att gaa gtg cag ate ctt ggc gat cac act gga gaa 528 
Asn Pro Gin His lie Glu Val Gin lie Leu Gly Asp His Thr Gly Glu 
165 170 175 



gtt gta cac ctt tat gaa cgt gac tgc tea ctg cag cgt cgt cac caa 576 
Val Val His Leu Tyr Glu Arg Asp Cys Ser Leu Gin Arg Arg His Gin 
180 185 190 
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aaa gtt gtc gaa att gcg cca gca cag cat ttg gat cca gaa ctg cgt 624 
Lys Val Val Glu lie Ala Pro Ala Gin His Leu Asp Pro Glu Leu Arg 
195 200 205 

gat cgc att tgt gcg gat gca gta aag ttc tgc cgc tec att ggt tac 672 
Asp Arg lie Cys Ala Asp Ala Val Lys Phe Cys Arg Ser lie Gly Tyr 
210 215 220 

cag ggc gcg gga acc gtg gaa ttc ttg gtc gat gaa aag ggc aac cac 720 
Gin Gly Ala Gly Thr Val Glu Phe Leu Val Asp Glu Lys Gly Asn His 
225 230 235 240 

gtc ttc ate gaa atg aac cca cgt ate cag gtt gag cac acc gtg act 768 
Val Phe lie Glu Met Asn Pro Arg lie Gin Val Glu His Thr Val Thr 
245 250 255 

gaa gaa gtc acc gag gtg gac ctg gtg aag gcg cag atg cgc ttg get 816 
Glu Glu Val Thr Glu Val Asp Leu Val Lys Ala Gin Met Arg Leu Ala 
260 265 270 

get ggt gca acc ttg aag gaa ttg ggt ctg acc caa gat aag ate aag 864 
Ala Gly Ala Thr Leu Lys Glu Leu Gly Leu Thr Gin Asp Lys lie Lys 
275 280 285 

acc cac ggt gca gca ctg cag tgc cgc ate acc acg gaa gat cca aac 912 
Thr His Gly Ala Ala Leu Gin Cys Arg lie Thr Thr Glu Asp Pro Asn 
290 295 300 

aac ggc ttc cgc cca gat acc gga act ate acc gcg tac cgc tea cca 960 
Asn Gly Phe Arg Pro Asp Thr Gly Thr lie Thr Ala Tyr Arg Ser Pro 
305 310 315 320 

ggc gga get ggc gtt cgt ctt gac ggt gca get cag etc ggt ggc gaa 1008 
Gly Gly Ala Gly Val Arg Leu Asp Gly Ala Ala Gin Leu Gly Gly Glu 
325 330 335 

ate acc gca cac ttt gac tec atg ctg gtg aaa atg acc tgc cgt ggt 1056 
lie Thr Ala His Phe Asp Ser Met Leu Val Lys Met Thr Cys Arg Gly 
340 345 350 

tec gac ttt gaa act get gtt get cgt gca cag cgc gcg ttg get gag 1104 
Ser Asp Phe Glu Thr Ala Val Ala Arg Ala Gin Arg Ala Leu Ala Glu 
355 360 365 

ttc acc gtg tct ggt gtt gca acc aac att ggt ttc ttg cgt gcg ttg 1152 
Phe Thr Val Ser Gly Val Ala Thr Asn lie Gly Phe Leu Arg Ala Leu 
370 375 380 

ctg egg gaa gag gac ttc act tec aag cgc ate gee acc gga ttc att 1200 
Leu Arg Glu Glu Asp Phe Thr Ser Lys Arg lie Ala Thr Gly Phe lie 
385 390 395 400 

gee gat cac ccg cac etc ctt cag get cca cct get gat gat gag cag 1248 
Ala Asp His Pro His Leu Leu Gin Ala Pro Pro Ala Asp Asp Glu Gin 
405 410 415 

gga cgc ate ctg gat tac ttg gca gat gtc acc gtg aac aag cct cat 1296 
Gly Arg He Leu Asp Tyr Leu Ala Asp Val Thr Val Asn Lys Pro His 
420 425 430 
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ggt gtg cgt cca aag gat gtt gca get cct ate gat aag ctg cct aac 1344 
Gly Val Arg Pro Lys Asp Val Ala Ala Pro lie Asp Lys Leu Pro Asn 
435 440 445 

ate aag gat ctg cca ctg cca cgc ggt tec cgt gac cgc tgaagcagct 1393 
lie Lys Asp Leu Pro Leu Pro Arg Gly Ser Arg Asp Arg 
450 455 460 

tggcccagcc gcg 1406 

<210> 122 
<211> 461 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 122 

Ala Ser Glu Ala Val Arg lie Gly Thr Glu Gly Ser Pro Val Lys Ala 
15 10 15 

Tyr Leu Asp lie Asp Glu lie lie Gly Ala Ala Lys Lys Val Lys Ala 
20 25 30 

Asp Ala lie Tyr Pro Gly Tyr Gly Phe Leu Ser Glu Asn Ala Gin Leu 
35 4 0 45 " 

Ala Arg Glu Cys Ala Glu Asn Gly lie Thr Phe lie Gly Pro Thr Pro 
50 55 60 

Glu Val Leu Asp Leu Thr Gly Asp Lys Ser Arg Ala Val Thr Ala Ala 
65 70 75 80 

Lys Lys Ala Gly Leu Pro Val Leu Ala Glu Ser Thr Pro Ser Lys Asn 
85 90 95 

lie Asp Glu lie Val Lys Ser Ala Glu Gly Gin Thr Tyr Pro lie Phe 
100 105 110 

Val Lys Ala Val Ala Gly Gly Gly Gly Arg Gly Met Arg Phe Val Ala 
115 120 125 

Ser Pro Asp Glu Leu Arg Lys Leu Ala Thr Glu Ala Ser Arg Glu Ala 
130 135 140 

Glu Ala Ala Phe Gly Asp Gly Ala Val Tyr Val Glu Arg Ala Val lie 
145 150 155 160 

Asn Pro Gin His lie Glu Val Gin lie Leu Gly Asp His Thr Gly Glu 
165 170 175 

Val Val His Leu Tyr Glu Arg Asp Cys Ser Leu Gin Arg Arg His Gin 
180 185 , 190 

Lys Val Val Glu lie Ala Pro Ala Gin His Leu Asp Pro Glu Leu Arg 
195 200 205 

Asp Arg lie Cys Ala Asp Ala Val Lys Phe Cys Arg Ser lie Gly Tyr 
210 215 220 

Gin Gly Ala Gly Thr Val Glu Phe Leu Val Asp Glu Lys Gly Asn His 
225 230 235 240 
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Val Phe lie Glu Met Asn Pro Arg lie Gin Val Glu His Thr Val Thr 
245 250 255 

Glu Glu Val Thr Glu Val Asp Leu Val Lys Ala Gin Met Arg Leu Ala 
260 265 270 

Ala Gly Ala Thr Leu Lys Glu Leu Gly Leu Thr Gin Asp Lys lie Lys 
275 280 285 

Thr His Gly Ala Ala Leu Gin Cys Arg lie Thr Thr Glu Asp Pro Asn 
290 295 300 

Asn Gly Phe Arg Pro Asp Thr Gly Thr lie Thr Ala Tyr Arg Ser Pro 
305 310 315 320 

Gly Gly Ala Gly Val Arg Leu Asp Gly Ala Ala Gin Leu Gly Gly Glu 
325 330 335 

lie Thr Ala His Phe Asp Ser Met Leu Val Lys Met Thr Cys Arg Gly 
340 345 350 

Ser Asp Phe Glu Thr Ala Val Ala Arg Ala Gin Arg Ala Leu Ala Glu 
355 360 365 

Phe Thr Val Ser Gly Val Ala Thr Asn lie Gly Phe Leu Arg Ala Leu 
370 375 380 

Leu Arg Glu Glu Asp Phe Thr Ser Lys Arg lie Ala Thr Gly Phe lie 
385 390 395 400 

Ala Asp His Pro His Leu Leu Gin Ala Pro Pro Ala Asp Asp Glu Gin 
405 410 415 

Gly Arg lie Leu Asp Tyr Leu Ala Asp Val Thr Val Asn Lys Pro His 
420 425 430 

Gly Val Arg Pro Lys Asp Val Ala Ala Pro lie Asp Lys Leu Pro Asn 
435 440 445 

lie Lys Asp Leu Pro Leu Pro Arg Gly Ser Arg Asp Arg 
450 455 460 



<210> 123 
<211> 1347 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1324) 
<223> RXN01048 

<400> 123 

agctacagat ttagctagtg tttttgttcc agaaccctaa atgaggttct acccttaaca 60 

gagcttcccg caaaaacacc gattaacaag gctaaatgat atg acc ate gac ctg 115 

Met Thr lie Asp Leu 
1 5 
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cag cgt tec acc caa aac etc acc cat gag gaa ate ttc gag gca cac 163 
Gin Arg Ser Thr Gin Asn Leu Thr His Glu Glu lie Phe Glu Ala His 
10 15 20 

gag ggc gga aag etc tec att agt tec act cgt ccg etc cgc gac atg 211 
Glu Gly Gly Lys Leu Ser lie Ser Ser Thr Arg Pro Leu Arg Asp Met 
25 30 35 

cgc gat ctt tec ctt get tac acc cct ggt gtt get cag gtt tgt gaa 259 
Arg Asp Leu Ser Leu Ala Tyr Thr Pro Gly Val Ala Gin Val Cys Glu 
40 45 50 

gca ate aag gaa gat cca gag gtt gcg cgc acc cac acg ggc att gga 307 
Ala lie Lys Glu Asp Pro Glu Val Ala Arg Thr His Thr Gly lie Gly 
55 60 65 

aac acc gtc gcg gtt att tec gac ggc acc get gtt ctt ggc ctt ggc 355 
Asn Thr Val Ala Val lie Ser Asp Gly Thr Ala Val Leu Gly Leu Gly 
70 75 80 85 

gat ate gga cct cag gee tec ctt ccc gtc atg gag ggc aag get cag 403 
q Asp lie Gly Pro Gin Ala Ser Leu Pro Val Met Glu Gly Lys Ala Gin 

90 95 100 

ctg ttt age tct ttc get ggc ctg aag get ate cct ate gtt ttg gac 451 
y Leu Phe Ser Ser Phe Ala Gly Leu Lys Ala lie Pro lie Val Leu Asp 

[U 105 110 115 

=p gtt cac gat gtt gac get ttg gtt gag acc ate gca gee ate gcg cct 499 

p Val His Asp Val Asp Ala Leu Val Glu Thr lie Ala Ala lie Ala Pro 

a 120 125 130 

™ tct ttc ggt get ate aac ttg gag gac ate tec get cct cgt tgc ttc 547 

£; Ser Phe Gly Ala lie Asn Leu Glu Asp lie Ser Ala Pro Arg Cys Phe 

m 135 140 145 

O gag gtg gag cgc cgc etc ate gag cgt etc gat att cca gtt atg cac 595 

Q Glu Val Glu Arg Arg Leu lie Glu Arg Leu Asp lie Pro Val Met His 
150 155 160 165 

gat gac cag cac ggc acc get gtg gtt ate etc get gcg ctg cgc aac 643 
Asp Asp Gin His Gly Thr Ala Val Val lie Leu Ala Ala Leu Arg Asn 
170 175 180 

tec ctg aag ctg ctg gat cgc aag ate gaa gac etc aag att gtt att 691 
Ser Leu Lys Leu Leu Asp Arg Lys lie Glu Asp Leu Lys lie Val lie 
185 190 195 

tec ggc gca ggc gca gcg ggc gtt gca get gta gat atg ctg acc aac 739 
Ser Gly Ala Gly Ala Ala Gly Val Ala Ala Val Asp Met Leu Thr Asn 
200 205 210 

get gga gca acc gac ate gtg gtt ctt gat tec cga ggc ate ate cac 787 
Ala Gly Ala Thr Asp lie Val Val Leu Asp Ser Arg Gly lie lie His 
215 220 225 

gac age cgt gag gat ctt tec cca gtt aag get get ctt gca gag aag 835 
Asp Ser Arg Glu Asp Leu Ser Pro Val Lys Ala Ala Leu Ala Glu Lys 
230 235 240 245 

acc aac cct cgt ggc ate age ggt ggc ate aat gag get ttc acc ggc 883 
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Thr Asn Pro Arg Gly lie Ser Gly Gly lie Asn Glu Ala Phe Thr Gly 
250 255 260 

gcg gac ctg ttc att ggc gtg tec ggc ggc aac ate ggc gag gac get 931 
Ala Asp Leu Phe lie Gly Val Ser Gly Gly Asn lie Gly Glu Asp Ala 
265 270 275 

etc aaa etc atg gec ccg gag cca ate ctg ttc ace ctg gcg aac cca 979 
Leu Lys Leu Met Ala Pro Glu Pro lie Leu Phe Thr Leu Ala Asn Pro 
280 285 290 

acc cca gag ate gat cct gag ctg tct cag aag tac ggc gee ate gtc 1027 
Thr Pro Glu lie Asp Pro Glu Leu Ser Gin Lys Tyr Gly Ala lie Val 
295 300 305 

gcg acc ggg cgc tct gac ctg cct aac cag ate aac aac gtg ctg gcg 1075 
Ala Thr Gly Arg Ser Asp Leu Pro Asn Gin lie Asn Asn Val Leu Ala 
310 315 320 325 

ttc cca gga att ttc gee ggc get etc gca gec aag get aag aag ate 1123 
Phe Pro Gly lie Phe Ala Gly Ala Leu Ala Ala Lys Ala Lys Lys lie 
330 335 340 

acc ccc gag atg aag etc gec get cag agg caa teg cag aca teg cag 1171 
Thr Pro Glu Met Lys Leu Ala Ala Gin Arg Gin Ser Gin Thr Ser Gin 
345 350 355 

ctg agg acc teg agg teg gec gca teg tgc eta ccg ccc tgg ate ccc 1219 
Leu Arg Thr Ser Arg Ser Ala Ala Ser Cys Leu Pro Pro Trp lie Pro 
360 365 370 

gcg ttg ccc caa cag tea agg cag ctg tec agg ccg teg cca aag cgc 1267 
Ala Leu Pro Gin Gin Ser Arg Gin Leu Ser Arg Pro Ser Pro Lys Arg 
375 380 385 

aaa acg ctt aaa aat ttg ctt ate gac gee tec etc ccc gtc gag gcg 1315 
Lys Thr Leu Lys Asn Leu Leu lie Asp Ala Ser Leu Pro Val Glu Ala 
390 395 400 405 

cca ata ttt taagagcaaa cttgaggccc aca 1347 
Pro lie Phe 



<210> 124 
<211> 408 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 124 

Met Thr lie Asp Leu Gin Arg Ser Thr Gin Asn Leu Thr His Glu Glu 
15 10 15 

lie Phe Glu Ala His Glu Gly Gly Lys Leu Ser lie Ser Ser Thr Arg 
20 25 30 

Pro Leu Arg Asp Met Arg Asp Leu Ser Leu Ala Tyr Thr Pro Gly Val 
35 40 45 



Ala Gin Val Cys Glu Ala lie Lys Glu Asp Pro Glu Val Ala Arg Thr 
50 55 60 
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His Thr Gly He 
65 

Val Leu Gly Leu 



Glu Gly Lys Ala 
100 

Pro He Val Leu 
115 

Ala Ala He Ala 
130 

Ala Pro Arg Cys 
145 

He Pro Val Met 



Ala Ala Leu Arg 
180 

Leu Lys He Val 
195 

Asp Met Leu Thr 
210 

Arg Gly He He 
225 

Ala Leu Ala Glu 



Glu Ala Phe Thr 
260 

lie Gly Glu Asp 
275 

Thr Leu Ala Asn 
290 

Tyr Gly Ala He 
305 

Asn Asn Val Leu 



Lys Ala Lys Lys 
340 

Ser Gin Thr Ser 
355 

Pro Pro Trp He 
370 



Gly Asn Thr Val 
70 

Gly Asp He Gly 
85 

Gin Leu Phe Ser 



Asp Val His Asp 
120 

Pro Ser Phe Gly 
135 

Phe Glu Val Glu 
150 

His Asp Asp Gin 
165 

Asn Ser Leu Lys 



He Ser Gly Ala 
200 

Asn Ala Gly Ala 
215 

His Asp Ser Arg 
230 

Lys Thr Asn Pro 
245 

Gly Ala Asp Leu 



Ala Leu Lys Leu 
280 

Pro Thr Pro Glu 
295 

Val Ala Thr Gly 
310 

Ala Phe Pro Gly 
325 

He Thr Pro Glu 



Gin Leu Arg Thr 
360 

Pro Ala Leu Pro 
375 



Ala Val He Ser 
75 

Pro Gin Ala Ser 
90 

Ser Phe Ala Gly 
105 

Val Asp Ala Leu 



Ala He Asn Leu 
140 

Arg Arg Leu He 
155 

His Gly Thr Ala 
170 

Leu Leu Asp Arg 
185 

Gly Ala Ala Gly 



Thr Asp He Val 
220 

Glu Asp Leu Ser 
235 

Arg Gly He Ser 
250 

Phe He Gly Val 
265 

Met Ala Pro Glu 



He Asp Pro Glu 
300 

Arg Ser Asp Leu 
315 

He Phe Ala Gly 
330 

Met Lys Leu Ala 
345 

Ser Arg Ser Ala 



Gin Gin Ser Arg 
380 



Asp Gly Thr Ala 
80 

Leu Pro Val Met 
95 

Leu Lys Ala He 
110 

Val Glu Thr He 
125 

Glu Asp He Ser 



Glu Arg Leu Asp 
160 

Val Val He Leu 
175 

Lys He Glu Asp 
190 

Val Ala Ala Val 
205 

Val Leu Asp Ser 



Pro Val Lys Ala 
240 

Gly Gly He Asn 
255 

Ser Gly Gly Asn 
270 

Pro He Leu Phe 
285 

Leu Ser Gin Lys 



Pro Asn Gin He 
320 

Ala Leu Ala Ala 
335 

Ala Gin Arg Gin 
350 

Ala Ser Cys Leu 
365 

Gin Leu Ser Arg 
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Pro Ser Pro Lys Arg Lys Thr Leu Lys Asn Leu Leu lie Asp Ala Ser 
385 390 395 400 

Leu Pro Val Glu Ala Pro lie Phe 
405 

<210> 125 
<211> 311 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (288) 
<223> FRXA01048 

<400> 125 

cgc tct gac ttg cct aac cag ate aac aac gtg ctg gcg ttc cca gga 48 

Arg Ser Asp Leu Pro Asn Gin lie Asn Asn Val Leu Ala Phe Pro Gly 
15 10 15 

att ttc gec ggc get etc gca gec aag get aag aag ate ace ccc gag 96 
S He Phe Ala Gly Ala Leu Ala Ala Lys Ala Lys Lys lie Thr Pro Glu 

jL; 20 25 30 

f^f atg aag etc gee get cag agg caa teg cag aca teg cag ctg agg ace 144 

Nf M ©t Lys Leu Ala Ala Gin Arg Gin Ser Gin Thr Ser Gin Leu Arg Thr 

HF 35 40 45 

s teg agg teg gec gca teg tgc eta ccg ccc tgg ate ccc gcg ttg ccc 192 

Q Ser Arg Ser Ala Ala Ser Cys Leu Pro Pro Trp lie Pro Ala Leu Pro 

= 50 55 60 

caa cag tea agg cag ctg tec agg ccg teg cca aag cgc aaa acg ctt 240 
^ Gin Gin Ser Arg Gin Leu Ser Arg Pro Ser Pro Lys Arg Lys Thr Leu 

y 65 70 75 80 

aaa aat ttg ctt ate gac gee tec etc ccc gtc gag gcg cca ata ttt 288 
Lys Asn Leu Leu lie Asp Ala Ser Leu Pro Val Glu Ala Pro lie Phe 
85 90 95 

taagagcaaa cttgaggccc aca 311 



<210> 126 
<211> 96 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 126 

Arg Ser Asp Leu Pro Asn Gin lie Asn Asn Val Leu Ala Phe Pro Gly 
15 10 15 

lie Phe Ala Gly Ala Leu Ala Ala Lys Ala Lys Lys lie Thr Pro Glu 
20 25 30 

Met Lys Leu Ala Ala Gin Arg Gin Ser Gin Thr Ser Gin Leu Arg Thr 
35 40 45 



Ser Arg Ser Ala Ala Ser Cys Leu Pro Pro Trp lie Pro Ala Leu Pro 



BGI-126CP 



- 189- 



50 55 60 

Gin Gin Ser Arg Gin Leu Ser Arg Pro Ser Pro Lys Arg Lys Thr Leu 
65 70 75 80 

Lys Asn Leu Leu lie Asp Ala Ser Leu Pro Val Glu Ala Pro lie Phe 
85 90 95 



<210> 127 
<211> 1063 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1063) 
<223> FRXA00290 

<400> 127 

agctacagat ttagctagtg tttttgttcc agaaccctaa atgaggttct acccttaaca 60 

gagcttcccg caaaaacacc gattaacaag gctaaatgat atg acc ate gac ctg 115 

Met Thr lie Asp Leu 
1 5 

cag cgt tec acc caa aac etc acc cat gag gaa ate ttc gag gca cac 163 
Gin Arg Ser Thr Gin Asn Leu Thr His Glu Glu lie Phe Glu Ala His 
10 15 20 

gag ggc gga aag etc tec att agt tec act cgt ccg etc cgc gac atg 211 
Glu Gly Gly Lys Leu Ser lie Ser Ser Thr Arg Pro Leu Arg Asp Met 
25 30 35 

cgc gat ctt tec ctt get tac acc cct ggt gtt get cag gtt tgt gaa 259 
Arg Asp Leu Ser Leu Ala Tyr Thr Pro Gly Val Ala Gin Val Cys Glu 
40 45 50 

gca ate aag gaa gat cca gag gtt gcg cgc acc cac acg ggc att gga 307 
Ala lie Lys Glu Asp Pro Glu Val Ala Arg Thr His Thr Gly lie Gly 
55 60 65 

aac acc gtc gcg gtt att tec gac ggc acc get gtt ctt ggc ctt ggc 355 
Asn Thr Val Ala Val lie Ser Asp Gly Thr Ala Val Leu Gly Leu Gly 
70 75 80 85 

gat ate gga cct cag gec tec ctt ccc gtc atg gag ggc aag get cag 403 
Asp lie Gly Pro Gin Ala Ser Leu Pro Val Met Glu Gly Lys Ala Gin 
90 95 100 

ctg ttt age tct ttc get ggc ctg aag get ate cct ate gtt ttg gac 451 
Leu Phe Ser Ser Phe Ala Gly Leu Lys Ala lie Pro lie Val Leu Asp 
105 110 115 



gtt cac gat gtt gac get ttg gtt gag acc ate gca gee ate gcg cct 
Val His Asp Val Asp Ala Leu Val Glu Thr lie Ala Ala He Ala Pro 
120 125 130 



499 
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tct ttc ggt get ate aac ttg gag gac ate tec get cct cgt tgc ttc 547 
Ser Phe Gly Ala lie Asn Leu Glu Asp lie Ser Ala Pro Arg Cys Phe 
135 140 145 

gag gtg gag cgc cgc etc ate gag cgt etc gat att cca gtt atg cac 595 
Glu Val Glu Arg Arg Leu lie Glu Arg Leu Asp lie Pro Val Met His 
150 155 160 165 

gat gac cag cac ggc acc get gtg gtt ate etc get gcg ctg cgc aac 643 
Asp Asp Gin His Gly Thr Ala Val Val lie Leu Ala Ala Leu Arg Asn 
170 175 180 

tec ctg aag ctg ctg gat cgc aag ate gaa gac etc aag att gtt att 691 
Ser Leu Lys Leu Leu Asp Arg Lys lie Glu Asp Leu Lys lie Val lie 
185 190 195 

tec ggc gca ggc gca gcg ggc gtt gca get gta gat atg ctg acc aac 739 
Ser Gly Ala Gly Ala Ala Gly Val Ala Ala Val Asp Met Leu Thr Asn 
200 205 210 

get gga gca acc gac ate gtg gtt ctt gat tec cga ggc ate ate cac 787 
Ala Gly Ala Thr Asp lie Val Val Leu Asp Ser Arg Gly lie lie His 
215 220 225 

gac age cgt gag gat ctt tec cca gtt aag get get ctt gca gag aag 835 
Asp Ser Arg Glu Asp Leu Ser Pro Val Lys Ala Ala Leu Ala Glu Lys 
230 235 240 245 

acc aac cct cgt ggc ate age ggt ggc ate aat gag get ttc acc ggc 883 
Thr Asn Pro Arg Gly lie Ser Gly Gly lie Asn Glu Ala Phe Thr Gly 
250 255 260 

gcg gac ctg ttc att ggc gtg tec ggc ggc aac ate ggc gag gac get 931 
Ala Asp Leu Phe lie Gly Val Ser Gly Gly Asn lie Gly Glu Asp Ala 
265 270 275 

etc aaa etc atg gee ccg gag cca ate ctg ttc acc ctg gcg aac cca 979 
Leu Lys Leu Met Ala Pro Glu Pro lie Leu Phe Thr Leu Ala Asn Pro 
280 285 290 

acc cca gag ate gat cct gag ctg tct cag aag tac ggc gec ate gtc 1027 
Thr Pro Glu lie Asp Pro Glu Leu Ser Gin Lys Tyr Gly Ala lie Val 
295 300 305 

gcg acc ggg ccg gtc ttg acc tgc eta acc aga tea 1063 
Ala Thr Gly Pro Val Leu Thr Cys Leu Thr Arg Ser 
310 315 320 



<210> 128 
<211> 321 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 128 

Met Thr lie Asp Leu Gin Arg Ser 
1 5 

lie Phe Glu Ala His Glu Gly Gly 
20 



Thr Gin Asn Leu Thr His Glu Glu 
10 15 

Lys Leu Ser lie Ser Ser Thr Arg 
25 30 
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Pro Leu Arg Asp Met Arg Asp Leu Ser Leu Ala Tyr Thr Pro Gly Val 
35 40 45 

Ala Gin Val Cys Glu Ala lie Lys Glu Asp Pro Glu Val Ala Arg Thr 
50 55 60 

His Thr Gly He Gly Asn Thr Val Ala Val He Ser Asp Gly Thr Ala 
65 70 75 80 

Val Leu Gly Leu Gly Asp lie Gly Pro Gin Ala Ser Leu Pro Val Met 
85 90 95 

Glu Gly Lys Ala Gin Leu Phe Ser Ser Phe Ala Gly Leu Lys Ala He 
100 105 110 

Pro He Val Leu Asp Val His Asp Val Asp Ala Leu Val Glu Thr He 
115 120 125 

Ala Ala He Ala Pro Ser Phe Gly Ala He Asn Leu Glu Asp He Ser 
130 135 140 

Ala Pro Arg Cys Phe Glu Val Glu Arg Arg Leu He Glu Arg Leu Asp 
145 150 155 160 

He Pro Val Met His Asp Asp Gin His Gly Thr Ala Val Val He Leu 
165 170 • 175 

Ala Ala Leu Arg Asn Ser Leu Lys Leu Leu Asp Arg Lys He Glu Asp 
180 185 190 

Leu Lys He Val He Ser Gly Ala Gly Ala Ala Gly Val Ala Ala Val 
195 200 205 

Asp Met Leu Thr Asn Ala Gly Ala Thr Asp He Val Val Leu Asp Ser 
210 215 220 

Arg Gly He He His Asp Ser Arg Glu Asp Leu Ser Pro Val Lys Ala 
225 230 235 240 

Ala Leu Ala Glu Lys Thr Asn Pro Arg Gly He Ser Gly Gly He Asn 
245 250 255 

Glu Ala Phe Thr Gly Ala Asp Leu Phe He Gly Val Ser Gly Gly Asn 
260 265 270 

lie Gly Glu Asp Ala Leu Lys Leu Met Ala Pro Glu Pro He Leu Phe 
275 280 285 

Thr Leu Ala Asn Pro Thr Pro Glu He Asp Pro Glu Leu Ser Gin Lys 
290 295 300 

Tyr Gly Ala He Val Ala Thr Gly Pro Val Leu Thr Cys Leu Thr Arg 
305 310 315 320 

Ser 



<210> 129 
<211> 1065 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1042) 

<223> RXA02694 

<400> 129 

attaaaggtg taacaaagga atccgggcac aagctcttgc tgattttctg agctgctttg 60 

tgggttgtcc ggttagggaa atcaggaagt gggatcgaaa atg aaa gaa acc gtc 115 

Met Lys Glu Thr Val 
1 5 

ggt aac aag att gtc etc att ggc gca gga gat gtt gga gtt gca tac 163 
Gly Asn Lys lie Val Leu lie Gly Ala Gly Asp Val Gly Val Ala Tyr 
10 15 20 

gca tac gca ctg ate aac cag ggc atg gca gat cac ctt gcg ate ate 211 
Ala Tyr Ala Leu lie Asn Gin Gly Met Ala Asp His Leu Ala lie lie 
25 30 35 

gac ate gat gaa aag aaa etc gaa ggc aac gtc atg gac tta aac cat 259 
Asp lie Asp Glu Lys Lys Leu Glu Gly Asn Val Met Asp Leu Asn His 
40 45 50 

ggt gtt gtg tgg gec gat tec cgc acc cgc gtc acc aag ggc acc tac 307 
Gly Val Val Trp Ala Asp Ser Arg Thr Arg Val Thr Lys Gly Thr Tyr 
55 60 65 

get gac tgc gaa gac gca gec atg gtt gtc att tgt gec ggc gca gee 355 
Ala Asp Cys Glu Asp Ala Ala Met Val Val lie Cys Ala Gly Ala Ala 
70 75 80 85 

caa aag cca ggc gag acc cgc etc cag ctg gtg gac aaa aac gtc aag 403 
Gin Lys Pro Gly Glu Thr Arg Leu Gin Leu Val Asp Lys Asn Val Lys 
90 95 100 

att atg aaa tec ate gtc ggc gat gtc atg gac age gga ttc gac ggc 451 
lie Met Lys Ser lie Val Gly Asp Val Met Asp Ser Gly Phe Asp Gly 
105 110 115 

ate ttc etc gtg gcg tec aac cca gtg gat ate ctg acc tac gca gtg 499 
lie Phe Leu Val Ala Ser Asn Pro Val Asp lie Leu Thr Tyr Ala Val 
120 125 130 

tgg aaa ttc tec ggc ttg gaa tgg aac cgc gtg ate ggc tec gga act 547 
Trp Lys Phe Ser Gly Leu Glu Trp Asn Arg Val lie Gly Ser Gly Thr 
135 140 145 

gtc ctg gac tec get cga ttc cgc tac atg ctg ggc gaa etc tac gaa 595 
Val Leu Asp Ser Ala Arg Phe Arg Tyr Met Leu Gly Glu Leu Tyr Glu 
150 155 160 165 

gtg gca cca age tec gtc cac gee tac ate ate ggc gaa cac ggc gac 643 
Val Ala Pro Ser Ser Val His Ala Tyr lie lie Gly Glu His Gly Asp 
170 .175 180 



act gaa ctt cca gtc ctg tec tec gcg acc ate gca ggc gta teg ctt 
Thr Glu Leu Pro Val Leu Ser Ser Ala Thr lie Ala Gly Val Ser Leu 
185 190 195 



691 
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age cga atg ctg gac aaa gac cca gag ctt gag ggc cgt eta gag aaa 
Ser Arg Met Leu Asp Lys Asp Pro Glu Leu Glu Gly Arg Leu Glu Lys 
200 205 210 



739 



att ttc gaa gac acc cgc gac get gee tat cac att ate gac gec aag 
lie Phe Glu Asp Thr Arg Asp Ala Ala Tyr His lie lie Asp Ala Lys 
215 220 225 



787 



ggc tec act tec tac ggc ate ggc atg ggt ctt get cgc ate acc cgc 
Gly Ser Thr Ser Tyr Gly He Gly Met Gly Leu Ala Arg He Thr Arg 
230 235 240 245 



835 



gca ate eta cag aac caa gac gtt gca gtc cca gtc tct gca ctg etc 
Ala He Leu Gin Asn Gin Asp Val Ala Val Pro Val Ser Ala Leu Leu 
250 255 260 



883 



cac ggt gaa tac ggt gag gaa gac ate tac ate ggc acc cca get gtg 
His Gly Glu Tyr Gly Glu Glu Asp He Tyr He Gly Thr Pro Ala Val 
265 270 275 



931 



□ 



gtg aac cgc cga ggc ate cgc cgc gtt gtc gaa eta gaa ate acc gac 
Val Asn Arg Arg Gly lie Arg Arg Val Val Glu Leu Glu He Thr Asp 
280 285 290 



979 



cac gag atg gaa cgc ttc aag cat tec gca aat acc ctg cgc gaa att 
His Glu Met Glu Arg Phe Lys His Ser Ala Asn Thr Leu Arg Glu He 
295 300 305 



1027 



cag aag cag ttc ttc taaatctttg gcgcctagtt ggc 

Gin Lys Gin Phe Phe 

310 



1065 



<210> 130 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 130 

Met Lys Glu Thr Val Gly Asn Lys He Val Leu He Gly Ala Gly Asp 
15 10 15 

Val Gly Val Ala Tyr Ala Tyr Ala Leu He Asn Gin Gly Met Ala Asp 
20 25 30 

His Leu Ala He lie Asp lie Asp Glu Lys Lys Leu Glu Gly Asn Val 
35 40 45 

Met Asp Leu Asn His Gly Val Val Trp Ala Asp Ser Arg Thr Arg Val 
50 55 60 

Thr Lys Gly Thr Tyr Ala Asp Cys Glu Asp Ala Ala Met Val Val He 
65 70 75 80 

Cys Ala Gly Ala Ala Gin Lys Pro Gly Glu Thr Arg Leu Gin Leu Val 
85 90 95 



Asp Lys Asn Val Lys 
100 



lie Met Lys Ser lie Val Gly Asp Val Met Asp 
105 110 
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Ser Gly Phe Asp Gly lie Phe Leu Val Ala Ser Asn Pro Val Asp lie 
115 120 125 

Leu Thr Tyr Ala Val Trp Lys Phe Ser Gly Leu Glu Trp Asn Arg Val 
130 135 140 

lie Gly Ser Gly Thr Val Leu Asp Ser Ala Arg Phe Arg Tyr Met Leu 
145 150 155 160 

Gly Glu Leu Tyr Glu Val Ala Pro Ser Ser Val His Ala Tyr lie lie 
165 170 175 

Gly Glu His Gly Asp Thr Glu Leu Pro Val Leu Ser Ser Ala Thr lie 
180 185 190 

Ala Gly Val Ser Leu Ser Arg Met Leu Asp Lys Asp Pro Glu Leu Glu 
195 200 205 

Gly Arg Leu Glu Lys lie Phe Glu Asp Thr Arg Asp Ala Ala Tyr His 
210 215 220 

lie lie Asp Ala Lys Gly Ser Thr Ser Tyr Gly lie Gly Met Gly Leu 
225 230 235 240 

Ala Arg lie Thr Arg Ala lie Leu Gin Asn Gin Asp Val Ala Val Pro 
245 250 255 

Val Ser Ala Leu Leu His Gly Glu Tyr Gly Glu Glu Asp lie Tyr lie 
260 265 270 

Gly Thr Pro Ala Val Val Asn Arg Arg Gly lie Arg Arg Val Val Glu 
275 280 285 

Leu Glu lie Thr Asp His Glu Met Glu Arg Phe Lys His Ser Ala Asn 
290 295 300 

Thr Leu Arg Glu lie Gin Lys Gin Phe Phe 
305 310 



<210> 131 
<211> 2967 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2944) 
<223> RXN00296 

<400> 131 

tttttgttgg catgtctgac attatcgcac aattcaccac agtaaccggt aacatgttac 60 

tcaaagcccg cttggatcga atttcacaaa aggacccacc atg act cac acc ate 115 

Met Thr His Thr lie 
1 5 



aaa ttc aac aga etc gac cca gaa gta ttt age cag cat tct cgc gcg 
Lys Phe Asn Arg Leu Asp Pro Glu Val Phe Ser Gin His Ser Arg Ala 
10 15 20 



163 
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aag ctg cgc acg gat atg aca acc cgt gca gca tat tct tct gat gca 211 

Lys Leu Arg Thr Asp Met Thr Thr Arg Ala Ala Tyr Ser Ser Asp Ala 

25 30 35 

gga att ttt aga cgc gtc cct gca get gta get gaa cca gaa aat gtg 259 

Gly lie Phe Arg Arg Val Pro Ala Ala Val Ala Glu Pro Glu Asn Val 
40 45 50 

gaa caa att cgt gat gec att get gtt gcg gtg gca cga ggg tgg tct 307 

Glu Gin lie Arg Asp Ala lie Ala Val Ala Val Ala Arg Gly Trp Ser 
55 60 65 

gtt gtt ggg cgc ggt gga gga age teg gtt get gga aat gcg ate ggt 355 

Val Val Gly Arg Gly Gly Gly Ser Ser Val Ala Gly Asn Ala He Gly 

70 75 80 85 

gaa ggt ttg ate ate gat acg tea cgc tat ttc aac cgc att tta gat 403 

Glu Gly Leu He He Asp Thr Ser Arg Tyr Phe Asn Arg He Leu Asp 

90 95 100 

att gat cca gtt gca caa act gca gtt gtg gaa ccc ggt gtg gtg tgt 451 

Q He Asp Pro Val Ala Gin Thr Ala Val Val Glu Pro Gly Val Val Cys 

105 110 115 

™ 

JLJ gat gec ttg cgc gat gca gec gca gaa ttc gga tta act tac ggc ccg 4 99 

^ Asp Ala Leu Arg Asp Ala Ala Ala Glu Phe Gly Leu Thr Tyr Gly Pro 
120 125 130 

£ gat cct tec acg cat tec egg tgc acg ate ggt ggc atg gtt gec aac 547 

O . Asp Pro Ser Thr His Ser Arg Cys Thr lie Gly Gly Met Val Ala Asn 
s 135 140 145 

^ aat gcg tgt ggt tea cac teg gtt gca ttc ggt aca get gcg gaa aat 595 

~l Asn Ala Cys Gly Ser His Ser Val Ala Phe Gly Thr Ala Ala Glu Asn 

! U 150 155 160 165 



etc gtg gat gtc acg etc atg etc age gat ggc cga gaa gtc act gtg 643 
Leu Val Asp Val Thr Leu Met Leu Ser Asp Gly Arg Glu Val Thr Val 
170 175 180 

aca aaa gat ggc tgc gat gat get gag ate aat cag aag etc acc gac 691 
Thr Lys Asp Gly Cys Asp Asp Ala Glu He Asn Gin Lys Leu Thr Asp 
185 190 195 

tta gcg tec aag aat cag gac ctt att agt aaa gaa ctg ggt cgt ttc 739 
Leu Ala Ser Lys Asn Gin Asp Leu He Ser Lys Glu Leu Gly Arg Phe 
200 205 210 

cct cgc caa gtg teg ggc tac ggt ttg cat tat ctt gec cac gac atg 787 
Pro Arg Gin Val Ser Gly Tyr Gly Leu His Tyr Leu Ala His Asp Met 
215 220 225 

gec aaa gca atg gcg ggc acc gag gga acc att gga ate att act egg 835 
Ala Lys Ala Met Ala Gly Thr Glu Gly Thr He Gly He He Thr Arg 
230 235 240 245 

ttg acg gtg aag ttg gtt cca aca ccc aaa gtg aaa gcg ctt get gtc 883 
Leu Thr Val Lys Leu Val Pro Thr Pro Lys Val Lys Ala Leu Ala Val 
250 255 260 

ctg get ttc gac acg gtt ttt gac gee gee cga gca gec gec aaa ttg 931 
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C3 



Leu Ala Phe Asp Thr Val Phe Asp Ala Ala Arg Ala Ala Ala Lys Leu 

265 270 275 

cga ctg cct ggg gta gca acc att gaa ggc atg ggc gga gat etc etc 979 

Arg Leu Pro Gly Val Ala Thr lie Glu Gly Met Gly Gly Asp Leu Leu 

280 285 290 

get gcg ctg cgc agt aaa cag gga caa tea gaa get ggg cag aat ctt 1027 

Ala Ala Leu Arg Ser Lys Gin Gly Gin Ser Glu Ala Gly Gin Asn Leu 

295 300 305 

cca gga aac cgc ate ggc att gaa gec ggc gga tgg ttg tac tgc gag 1075 

Pro Gly Asn Arg lie Gly lie Glu Ala Gly Gly Trp Leu Tyr Cys Glu 

310 315 320 325 

aca gga agt gac acc ctg cag gec gcg gta caa gec gec gag gaa gtc 1123 

Thr Gly Ser Asp Thr Leu Gin Ala Ala Val Gin Ala Ala Glu Glu Val 

330 335 340 

gca acc gec gtt gac acc att gat tac gtg gtc gtg tct gag cct tct 1171 

Ala Thr Ala Val Asp Thr lie Asp Tyr Val Val Val Ser Glu Pro Ser 

345 350 355 

gaa atg egg gaa ttg tgg cgc ate cgt gaa tec teg gcg ggc att gtc 1219 

Glu Met Arg Glu Leu Trp Arg lie Arg Glu Ser Ser Ala Gly lie Val 

360 365 370 

acg cgc tta get gat ggt ggg gaa gcg tgg ccg aat tgg gaa gac teg 1267 

Thr Arg Leu Ala Asp Gly Gly Glu Ala Trp Pro Asn Trp Glu Asp Ser 

375 380 385 

gcg gtg cct cca gag aat tta get gat tat etc cgc gat ctt tat gcg 1315 

Ala Val Pro Pro Glu Asn Leu Ala Asp Tyr Leu Arg Asp Leu Tyr Ala 

390 395 400 405 

ctg atg gat aag ttc gat tac cag ggt att cca ttt gga cac ttt gga 1363 

Leu Met Asp Lys Phe Asp Tyr Gin Gly lie Pro Phe Gly His Phe Gly 

410 415 420 

gaa ggc tgc gtc cac gtt cgc ate agt ttt gat ttc tct acc aag gaa 1411 

Glu Gly Cys Val His Val Arg lie Ser Phe Asp Phe Ser Thr Lys Glu 

425 430 435 

ggc ctg aag aaa ttc gag gcg ttc atg aat gaa gee tec acc ttg gtg 1459 

Gly Leu Lys Lys Phe Glu Ala Phe Met Asn Glu Ala Ser Thr Leu Val 

440 445 450 

gcg tct tat ggt ggc age etc teg ggc gag cat gga gac ggt cgc gec 1507 

Ala Ser Tyr Gly Gly Ser Leu Ser Gly Glu His Gly Asp Gly Arg Ala 

455 460 465 

cgc tea tec ttc ctt gac cgc atg tat tea gca gaa atg cgt gca etc 1555 

Arg Ser Ser Phe Leu Asp Arg Met Tyr Ser Ala Glu Met Arg Ala Leu 

470 475 480 485 

ttc gaa gaa ttc aag ctg att ttc gat ccc cag cgc ate ttc aat ccg 1603 

Phe Glu Glu Phe Lys Leu lie Phe Asp Pro Gin Arg lie Phe Asn Pro 

490 495 500 

gga gtg ttg gtc tgg gca gat cct gtc atg caa gga ctt cgc atg gac 1651 

Gly Val Leu Val Trp Ala Asp Pro Val Met Gin Gly Leu Arg Met Asp 
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ccg ggc cag 
Pro Gly Gin 
520 

gac aaa ggt 
Asp Lys Gly 
535 

gca tgc cgc 
Ala Cys Arg 
550 

ggc gac gaa 
Gly Asp Glu 



atg ttc cgc 
Met Phe Arg 



aat gaa gcc 
Asn Glu Ala 
600 

tgt cca gtc 
Cys Pro Val 
615 

aaa cac tac 
Lys His Tyr 
630 

tgg ctg ccg 
Trp Leu Pro 



acg ctt ate 
Thr Leu lie 



cgc aag gtc 
Arg Lys Val 
680 

cgc teg ctg 
Arg Ser Leu 
695 

gtg ctg tgg 
Val Leu Trp 
710 

cac gca gcg 
His Ala Ala 



cca gat ggc 
Pro Asp Gly 



505 

cgc gcc etc 
Arg Ala Leu 



tec atg ate 
Ser Met lie 



tea gaa tec 
Ser Glu Ser 
555 

gta cat tec 
Val His Ser 
570 

ggt gaa tec 
Gly Glu Ser 
585 

ctt gac ctg 
Leu Asp Leu 



aac gtc gac 
Asn Val Asp 



gcc ggc cga 
Ala Gly Arg 
635 

ctt ctg gga 
Leu Leu Gly 
650 

gac gcc acc 
Asp Ala Thr 
665 

ggc ggg etc 
Gly Gly Leu 



cgc aag tac 
Arg Lys Tyr 



ccc gat tec 
Pro Asp Ser 
715 

ate aaa act 
lie Lys Thr 
730 

ttc gtc tgc 
Phe Val Cys 
745 



510 

gac ate acg 
Asp lie Thr 
525 

aac gcg gtg 
Asn Ala Val 
540 

gac gcg atg 
Asp Ala Met 



acc aga ggc 
Thr Arg Gly 



ate gcc gac 
lie Ala Asp 
590 

tgc ctt tec 
Cys Leu Ser 
605 

atg tec acc 
Met Ser Thr 
620 

ctt cgc ccc 
Leu Arg Pro 



cac gtt gcc 
His Val Ala 



atg cag tea 
Met Gin Ser 
670 

get gat cgc 
Ala Asp Arg 
685 

aag ccg aag 
Lys Pro Lys 
700 

ttc aac acc 
Phe Asn Thr 



ctt gaa gcc 
Leu Glu Ala 



tgt gga etc 
Cys Gly Leu 
750 



ccc gta cac 
Pro Val His 



aat cgc tgc 
Asn Arg Cys 
545 

tgc ccg tec 
Cys Pro Ser 
560 

cgc gcc cgc 
Arg Ala Arg 
575 

ggc tac cgc 
Gly Tyr Arg 



tgc aaa gca 
Cys Lys Ala 



tac aaa gcc 
Tyr Lys Ala 
625 

atg gcc cat 
Met Ala His 
640 

cat aaa ata 
His Lys lie 
655 

gca etc acc 
Ala Leu Thr 



ccg ttg att 
Pro Leu lie 



aaa aac tea 
Lys Asn Ser 
705 

aac etc gac 
Asn Leu Asp 
720 

etc ggt tac 
Leu Gly Tyr 
735 

acc tgg cat 
Thr Trp His 



515 

aaa ttc tct 
Lys Phe Ser 
530 

gtg ggt gta 
Val Gly Val 



ttc caa ate 
Phe Gin lie 



ttg etc tct 
Leu Leu Ser 
580 

age gaa gaa 
Ser Glu Glu 
595 

tgc gca teg 
Cys Ala Ser 
610 

gaa ttc ctg 
Glu Phe Leu 



tac gtc atg 
Tyr Val Met 



ccg ctt ctt 
Pro Leu Leu 
660 

gcc cca gtg 
Ala Pro Val 
675 

tec ttc gcc 
Ser Phe Ala 
690 

ggt gaa acg 
Gly Glu Thr 



acc gga cca 
Thr Gly Pro 



aac gtg gtc 
Asn Val Val 
740 

tec acc ggc 
Ser Thr Gly 
755 



aaa 1699 
Lys 



tec 1747 
Ser 



acc 1795 

Thr 

565 

gag 1843 
Glu 



gtc 1891 
Val 



gaa 1939 
Glu 



gac 1987 
Asp 



ggc 2035 

Gly 

645 

cct 2083 
Pro 



gtg 2131 
Val 



cac 2179 
His 



gtg 2227 
Val 



get 2275 

Ala 

725 

ate 2323 
lie 



caa 2371 
Gin 
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ttg age atg aca aag aaa gtc eta gaa caa acg gcg aaa gtg atg aaa 2419 
Leu Ser Met Thr Lys Lys Val Leu Glu Gin Thr Ala Lys Val Met Lys 
760 765 770 

ccc tac ctg gac caa ggt eta aca gtc gtt ggt ttg gaa cct teg tgc 2467 
Pro Tyr Leu Asp Gin Gly Leu Thr Val Val Gly Leu Glu Pro Ser Cys 
775 780 785 

acc gtc atg ctt caa gat gag gca aca gaa etc tec gat aac cct gat 2515 
Thr Val Met Leu Gin Asp Glu Ala Thr Glu Leu Ser Asp Asn Pro Asp 
790 795 800 805 

ctg gca cgc ctt gca gca ctg acc aaa cca ttc get gag gtc ate gca 2563 
Leu Ala Arg Leu Ala Ala Leu Thr Lys Pro Phe Ala Glu Val lie Ala 
810 815 820 

cca aag ate acc gag eta gtc gag tct gga age etc cag eta aca gaa 2611 
Pro Lys lie Thr Glu Leu Val Glu Ser Gly Ser Leu Gin Leu Thr Glu 
825 830 835 

q tea act gcg ctt acc cag gtg cac tgc cac gag cgt teg eta ggc gac 2659 

~ Ser Thr Ala Leu Thr Gin Val His Cys His Glu Arg Ser Leu Gly Asp 

840 845 850 

cca caa caa teg gca etc gtt ctt gaa get ttg ggt gta aaa gat gaa 2707 
Pro Gin Gin Ser Ala Leu Val Leu Glu Ala Leu Gly Val Lys Asp Glu 
855 860 865 

caa att gee act ggt tgt tgc ggg ctt gee gga aac tgg ggc ttt gaa 2755 
Gin lie Ala Thr Gly Cys Cys Gly Leu Ala Gly Asn Trp Gly Phe Glu 
870 875 880 885 

aaa gac cac get gaa atg tec ttc gca ctt ggt gaa cga gag ctg ttc 2803 
Lys Asp His Ala Glu Met Ser Phe Ala Leu Gly Glu Arg Glu Leu Phe 
890 895 900 

ccc aag gtc aga aaa gca gaa gga cat gtg att get gac ggt ttc tec 2851 
Pro Lys Val Arg Lys Ala Glu Gly His Val lie Ala Asp Gly Phe Ser 
905 910 915 

tgc cgc acc cag ate gaa caa ggc acc gga aaa caa gca acg cac ctt 2899 
Cys Arg Thr Gin lie Glu Gin Gly Thr Gly Lys Gin Ala Thr His Leu 
920 925 930 

gca gag gtg gtc tta age ate ttg gag caa aac aac atg gca caa 2944 
Ala Glu Val Val Leu Ser lie Leu Glu Gin Asn Asn Met Ala Gin 
935 940 945 

taacgatcat gcaacaggtg etc 2967 

<210> 132 
<211> 948 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 132 

Met Thr His Thr lie Lys Phe Asn Arg Leu Asp Pro Glu Val Phe Ser 
15 10 15 
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Gln His Ser Arg 
20 

Tyr Ser Ser Asp 
35 

Glu Pro Glu Asn 
50 

Ala Arg Gly Trp 
65 

Gly Asn Ala lie 



Asn Arg lie Leu 
100 

Pro Gly Val Val 
115 

Leu Thr Tyr Gly 
130 

Gly Met Val Ala 
145 

Thr Ala Ala Glu 



Arg Glu Val Thr 
180 

Gin Lys Leu Thr 
195 

Glu Leu Gly Arg 
210 

Leu Ala His Asp 
225 

Gly lie lie Thr 



Lys Ala Leu Ala 
260 

Ala Ala Ala Lys 
275 

Gly Gly Asp Leu 
290 

Ala Gly Gin Asn 
305 

Trp Leu Tyr Cys 



Ala Lys Leu Arg 



Ala Gly lie Phe 
40 

Val Glu Gin lie 
55 

Ser Val Val Gly 
70 

Gly Glu Gly Leu 
85 

Asp lie Asp Pro 



Cys Asp Ala Leu 
120 

Pro Asp Pro Ser 
135 

Asn Asn Ala Cys 
150 

Asn Leu Val Asp 
165 

Val Thr Lys Asp 



Asp Leu Ala Ser 
200 

Phe Pro Arg Gin 
215 

Met Ala Lys Ala 
230 

Arg Leu Thr Val 
245 

Val Leu Ala Phe 



Leu Arg Leu Pro 
280 

Leu Ala Ala Leu 
295 

Leu Pro Gly Asn 
310 

Glu Thr Gly Ser 
325 



Thr Asp Met Thr 
25 

Arg Arg Val Pro 



Arg Asp Ala lie 
60 

Arg Gly Gly Gly 
75 

lie lie Asp Thr 
90 

Val Ala Gin Thr 
105 

Arg Asp Ala Ala 



Thr His Ser Arg 
140 

Gly Ser His Ser 
155 

Val Thr Leu Met 
170 

Gly Cys Asp Asp 
185 

Lys Asn Gin Asp 



Val Ser Gly Tyr 
220 

Met Ala Gly Thr 
235 

Lys Leu Val Pro 
250 

Asp Thr Val Phe 
265 

Gly Val Ala Thr 



Arg Ser Lys Gin 
300 

Arg He Gly He 
315 

Asp Thr Leu Gin 
330 



Thr Arg Ala Ala 
30 

Ala Ala Val Ala 
45 

Ala Val Ala Val 



Ser Ser Val Ala 
80 

Ser Arg Tyr Phe 
95 

Ala Val Val Glu 
110 

Ala Glu Phe Gly 
125 

Cys Thr He Gly 



Val Ala Phe Gly 
160 

Leu Ser Asp Gly 
175 

Ala Glu lie Asn 
190 

Leu He Ser Lys 
205 

Gly Leu His Tyr 



Glu Gly Thr He 
240 

Thr Pro Lys Val 
255 

Asp Ala Ala Arg 
270 

He Glu Gly Met 
285 

Gly Gin Ser Glu 



Glu Ala Gly Gly 
320 

Ala Ala Val Gin 
335 



Ala Ala Glu Glu Val Ala Thr Ala Val Asp Thr He Asp Tyr Val Val 
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340 345 350 

Val Ser Glu Pro Ser Glu Met Arg Glu Leu Trp Arg He Arg Glu Ser 
355 360 365 

Ser Ala Gly He Val Thr Arg Leu Ala Asp Gly Gly Glu Ala Trp Pro 
370 375 380 

Asn Trp Glu Asp Ser Ala Val Pro Pro Glu Asn Leu Ala Asp Tyr Leu 
385 390 395 400 

Arg Asp Leu Tyr Ala Leu Met Asp Lys Phe Asp Tyr Gin Gly He Pro 
405 410 415 

Phe Gly His Phe Gly Glu Gly Cys Val His Val Arg He Ser Phe Asp 
420 425 430 

Phe Ser Thr Lys Glu Gly Leu Lys Lys Phe Glu Ala Phe Met Asn Glu 
435 440 445 

Ala Ser Thr Leu Val Ala Ser Tyr Gly Gly Ser Leu Ser Gly Glu His 
450 455 460 

Gly Asp Gly Arg Ala Arg Ser Ser Phe Leu Asp Arg Met Tyr Ser Ala 
465 470 475 480 

Glu Met Arg Ala Leu Phe Glu Glu Phe Lys Leu He Phe Asp Pro Gin 
485 490 495 

Arg He Phe Asn Pro Gly Val Leu Val Trp Ala Asp Pro Val Met Gin 
500 505 510 

Gly Leu Arg Met Asp Pro Gly Gin Arg Ala Leu Asp He Thr Pro Val 
515 520 525 

His Lys Phe Ser Lys Asp Lys Gly Ser Met He Asn Ala Val Asn Arg 
530 535 540 

Cys Val Gly Val Ser Ala Cys Arg Ser Glu Ser Asp Ala Met Cys Pro 
545 550 555 560 

Ser Phe Gin He Thr Gly Asp Glu Val His Ser Thr Arg Gly Arg Ala 
565 570 575 

Arg Leu Leu Ser Glu Met Phe Arg Gly Glu Ser He Ala Asp Gly Tyr 
580 585 590 

Arg Ser Glu Glu Val Asn Glu Ala Leu Asp Leu Cys Leu Ser Cys Lys 
595 600 605 

Ala Cys Ala Ser Glu Cys Pro Val Asn Val Asp Met Ser Thr Tyr Lys 
610 615 620 

Ala Glu Phe Leu Asp Lys His Tyr Ala Gly Arg Leu Arg Pro Met Ala 
625 630 635 640 

His Tyr Val Met Gly Trp Leu Pro Leu Leu Gly His Val Ala His Lys 
645 650 655 



lie Pro Leu Leu Pro Thr Leu He Asp Ala Thr Met Gin Ser Ala Leu 
660 665 670 
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Thr Ala Pro Val Val Arg Lys Val Gly Gly Leu Ala Asp Arg Pro Leu 
675 680 685 

lie Ser Phe Ala His Arg Ser Leu Arg Lys Tyr Lys Pro Lys Lys Asn 
690 695 700 

Ser Gly Glu Thr Val Val Leu Trp Pro Asp Ser Phe Asn Thr Asn Leu 
705 710 715 720 

Asp Thr Gly Pro Ala His Ala Ala lie Lys Thr Leu Glu Ala Leu Gly 
725 730 735 

Tyr Asn Val Val lie Pro Asp Gly Phe Val Cys Cys Gly Leu Thr Trp 
740 745 750 

His Ser Thr Gly Gin Leu Ser Met Thr Lys Lys Val Leu Glu Gin Thr 
755 760 765 

Ala Lys Val Met Lys Pro Tyr Leu Asp Gin Gly Leu Thr Val Val Gly 
770 775 780 

Leu Glu Pro Ser Cys Thr Val Met Leu Gin Asp Glu Ala Thr Glu Leu 
785 790 795 800 

Ser Asp Asn Pro Asp Leu Ala Arg Leu Ala Ala Leu Thr Lys Pro Phe 
805 810 815 

Ala Glu Val lie Ala Pro Lys lie Thr Glu Leu Val Glu Ser Gly Ser 
820 825 830 

Leu Gin Leu Thr Glu Ser Thr Ala Leu Thr Gin Val His Cys His Glu 
835 840 845 

Arg Ser Leu Gly Asp Pro Gin Gin Ser Ala Leu Val Leu Glu Ala Leu 
850 855 860 

Gly Val Lys Asp Glu Gin lie Ala Thr Gly Cys Cys Gly Leu Ala Gly 
865 870 875 880 

Asn Trp Gly Phe Glu Lys Asp His Ala Glu Met Ser Phe Ala Leu Gly 
885 890 895 

Glu Arg Glu Leu Phe Pro Lys Val Arg Lys Ala Glu Gly His Val lie 
900 905 910 

Ala Asp Gly Phe Ser Cys Arg Thr Gin lie Glu Gin Gly Thr Gly Lys 
915 920 925 

Gin Ala Thr His Leu Ala Glu Val Val Leu Ser lie Leu Glu Gin Asn 
930 935 940 

Asn Met Ala Gin 
945 



<210> 133 
<211> 2858 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (1) . . (2835) 

<223> FRXA00296 

<400> 133 

acc ate aaa ttc aac aga etc gac cca gaa gta ttt age cag cat tct 48 
Thr lie Lys Phe Asn Arg Leu Asp Pro Glu Val Phe Ser Gin His Ser 
15 10 15 

cgc gcg aag ctg cgc acg gat atg aca acc cgt gca gca tat tct tct 96 
Arg Ala Lys Leu Arg Thr Asp Met Thr Thr Arg Ala Ala Tyr Ser Ser 
20 25 30 

gat gca gga att ttt aga cgc gtc cct gca get gta get gaa cca gaa 144 
Asp Ala Gly lie Phe Arg Arg Val Pro Ala Ala Val Ala Glu Pro Glu 
35 40 45 

aat gtg gaa caa att cgt gat gee att get gtt gcg gtg gca cga ggg 192 
Asn Val Glu Gin lie Arg Asp Ala lie Ala Val Ala Val Ala Arg Gly . 
50 55 60 

tgg tct gtt gtt ggg cgc ggt gga gga age teg gtt get gga aat gcg 240 
Trp Ser Val Val Gly Arg Gly Gly Gly Ser Ser Val Ala Gly Asn Ala 
65 70 75 80 

ate ggt gaa ggt ttg ate ate gat acg tea cgc tat ttc aac cgc att 288 
lie Gly Glu Gly Leu lie lie Asp Thr Ser Arg Tyr Phe Asn Arg lie 
85 90 95 

tta gat att gat cca gtt gca caa act gca gtt gtg gaa ccc ggt gtg 336 
Leu Asp lie Asp Pro Val Ala Gin Thr Ala Val Val Glu Pro Gly Val 
100 105 110 

gtg tgt gat gee ttg cgc gat gca gee gca gaa ttc gga tta act tac 384 
Val Cys Asp Ala Leu Arg Asp Ala Ala Ala Glu Phe Gly Leu Thr Tyr 
115 120 125 

ggc ccg gat cct tec acg cat tec egg tgc acg ate ggt ggc atg gtt 432 
Gly Pro Asp Pro Ser Thr His Ser Arg Cys Thr lie Gly Gly Met Val 
130 135 140 

gee aac aat gcg tgt ggt tea cac teg gtt gca ttc ggt aca get gcg 480 
Ala Asn Asn Ala Cys Gly Ser His Ser Val Ala Phe Gly Thr Ala Ala 
145 150 155 160 

gaa aat etc gtg gat gtc acg etc atg etc age gat ggc cga gaa gtc 528 
Glu Asn Leu Val Asp Val Thr Leu Met Leu Ser Asp Gly Arg Glu Val 
165 170 175 

act gtg aca aaa gat ggc tgc gat gat get gag ate aat cag aag etc 576 
Thr Val Thr Lys Asp Gly Cys Asp Asp Ala Glu lie Asn Gin Lys Leu 
180 185 190 

acc gac tta gcg tec aag aat cag gac ctt att agt aaa gaa ctg ggt 624 
Thr Asp Leu Ala Ser Lys Asn Gin Asp Leu lie Ser Lys Glu Leu Gly 
195 200 205 



cgt ttc cct cgc caa gtg teg ggc tac ggt ttg cat tat ctt gee cac 672 
Arg Phe Pro Arg Gin Val Ser Gly Tyr Gly Leu His Tyr Leu Ala His 
210 215 220 
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gac atg gcc aaa gca atg gcg ggc acc gag gga acc att gga ate att 720 
Asp Met Ala Lys Ala Met Ala Gly Thr Glu Gly Thr lie Gly lie lie 
225 230 235 240 

act egg ttg acg gtg aag ttg gtt cca aca ccc aaa gtg aaa gcg ctt 768 
Thr Arg Leu Thr Val Lys Leu Val Pro Thr Pro Lys Val Lys Ala Leu 
245 250 255 

get gtc ctg get ttc gac acg gtt ttt gac gcc gcc cga gca gcc gcc 816 
Ala Val Leu Ala Phe Asp Thr Val Phe Asp Ala Ala Arg Ala Ala Ala 
260 265 270 

aaa ttg cga ctg cct ggg gta gca acc att gaa ggc atg ggc gga gat 864 
Lys Leu Arg Leu Pro Gly Val Ala Thr lie Glu Gly Met Gly Gly Asp 
275 280 285 

etc etc get gcg ctg cgc agt aaa cag gga caa tea gaa get ggg cag 912 
Leu Leu Ala Ala Leu Arg Ser Lys Gin Gly Gin Ser Glu Ala Gly Gin 
290 295 300 

aat ctt cca gga aac cgc ate ggc att gaa gcc ggc gga tgg ttg tac 960 
Asn Leu Pro Gly Asn Arg lie Gly lie Glu Ala Gly Gly Trp Leu Tyr 
305 310 315 320 

ts: 

= tgc gag aca gga agt gac acc ctg cag gcc gcg gta caa gcc gcc gag 1008 

iU Cys Glu Thr Gly Ser Asp Thr Leu Gin Ala Ala Val Gin Ala Ala Glu 
Sj 325 330 335 

O gaa gtc gca acc gcc gtt gac acc att gat tac gtg gtc gtg tct gag 1056 

Glu Val Ala Thr Ala Val Asp Thr lie Asp Tyr Val Val Val Ser Glu 
q 340 345 350 

il cct tct gaa atg egg gaa ttg tgg cgc ate cgt gaa tec teg gcg ggc 1104 

?H Pro Ser Glu Met Arg Glu Leu Trp Arg lie Arg Glu Ser Ser Ala Gly 

355 360 365 

Q att gtc acg cgc tta get gat ggt ggg gaa gcg tgg ccg aat tgg gaa 1152 

lie Val Thr Arg Leu Ala Asp Gly Gly Glu Ala Trp Pro Asn Trp Glu 
370 375 380 

gac teg gcg gtg cct cca gag aat tta get gat tat etc cgc gat ctt 1200 
Asp Ser Ala Val Pro Pro Glu Asn Leu Ala Asp Tyr Leu Arg Asp Leu 
385 390 395 400 

tat gcg ctg atg gat aag ttc gat tac cag ggt att cca ttt gga cac 1248 
Tyr Ala Leu Met Asp Lys Phe Asp Tyr Gin Gly lie Pro Phe Gly His 
405 410 415 

ttt gga gaa ggc tgc gtc cac gtt cgc ate agt ttt gat ttc tct acc 1296 
Phe Gly Glu Gly Cys Val His Val Arg lie Ser Phe Asp Phe Ser Thr 
420 425 430 

aag gaa ggc ctg aag aaa ttc gag gcg ttc atg aat gaa gcc tec acc 1344 
Lys Glu Gly Leu Lys Lys Phe Glu Ala Phe Met Asn Glu Ala Ser Thr 
435 440 445 

ttg gtg gcg tct tat ggt ggc age etc teg ggc gag cat gga gac ggt 1392 
Leu Val Ala Ser Tyr Gly Gly Ser Leu Ser Gly Glu His Gly Asp Gly 
450 455 460 
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cgc gcc cgc 
Arg Ala Arg 
465 

gca etc ttc 
Ala Leu Phe 



aat ccg gga 
Asn Pro Gly 



atg gac ccg 
Met Asp Pro 
515 

tct aaa gac 
Ser Lys Asp 
530 

gta tec gca 
Val Ser Ala 
545 

ate ace g<3c 
lie Thr Gly 



tct gag atg 
Ser Glu Met 



gaa gtc aat 
Glu Val Asn 
595 

teg gaa tgt 
Ser Glu Cys 
610 

ctg gac aaa 
Leu Asp Lys 
625 

atg ggc tgg 
Met Gly Trp 



ctt cct acg 
Leu Pro Thr 



gtg gtg cgc 
Val Val Arg 
675 

gcc cac cgc 
Ala His Arg 
690 

acg gtg gtg 



tea tec ttc 
Ser Ser Phe 
470 

gaa gaa ttc 
Glu Glu Phe 
485 

gtg ttg gtc 
Val Leu Val 
500 

ggc cag cgc 
Gly Gin Arg 



aaa ggt tec 
Lys Gly Ser 



tgc cgc tea 
Cys Arg Ser 
550 

gac gaa gta 
Asp Glu Val 
565 

ttc cgc ggt 
Phe Arg Gly 
580 

gaa gcc ctt 
Glu Ala Leu 



cca gtc aac 
Pro Val Asn 



cac tac gcc 
His Tyr Ala 
630 

ctg ccg ctt 
Leu Pro Leu 
645 

ctt ate gac 
Leu lie Asp 
660 

aag gtc ggc 
Lys Val Gly 



teg ctg cgc 
Ser Leu Arg 



ctg tgg ccc 



ctt gac cgc 
Leu Asp Arg 



aag ctg att 
Lys Leu lie 



tgg gca gat 
Trp Ala Asp 
505 

gcc etc gac 
Ala Leu Asp 
520 

atg ate aac 
Met lie Asn 
535 

gaa tec gac 
Glu Ser Asp 



cat tec ace 
His Ser Thr 



gaa tec ate 
Glu Ser lie 
585 

gac ctg tgc 
Asp Leu Cys 
600 

gtc gac atg 
Val Asp Met' 
615 

ggc cga ctt 
Gly Arg Leu 



ctg gga cac 
Leu Gly His 



gcc ace atg 
Ala Thr Met 
665 

ggg etc get 
Gly Leu Ala 
680 

aag tac aag 
Lys Tyr Lys 
695 

gat tec ttc 



atg tat tea 
Met Tyr Ser 
475 

ttc gat ccc 
Phe Asp Pro 
490 

cct gtc atg 
Pro Val Met 



ate acg ccc 
lie Thr Pro 



gcg gtg aat 
Ala Val Asn 
540 

gcg atg tgc 
Ala Met Cys 
555 

aga ggc cgc 
Arg Gly Arg 
570 

gcc gac ggc 
Ala Asp Gly 



ctt tec tgc 
Leu Ser Cys 



tec ace tac 
Ser Thr Tyr 
620 

cgc ccc atg 
Arg Pro Met 
635 

gtt gcc cat 
Val Ala His 
650 

cag tea gca 
Gin Ser Ala 



gat cgc ccg 
Asp Arg Pro 



ccg aag aaa 
Pro Lys Lys 
700 

aac ace aac 



gca ' gaa atg 
Ala Glu Met 



cag cgc ate 
Gin Arg lie 
495 

caa gga ctt 
Gin Gly Leu 
510 

gta cac aaa 
Val His Lys 
525 

cgc tgc gtg 
Arg Cys Val 



ccg tec ttc 
Pro Ser Phe 



gcc cgc ttg 
Ala Arg Leu 
575 

tac cgc age 
Tyr Arg Ser 
590 

aaa gca tgc 
Lys Ala Cys 
605 

aaa gcc gaa 
Lys Ala Glu 



gcc cat tac 
Ala His Tyr 



aaa ata ccg 
Lys lie Pro 
655 

etc ace gcc 
Leu Thr Ala 
670 

ttg att tec 
Leu lie Ser 
685 

aac tea ggt 
Asn Ser Gly 



etc gac ace 



cgt 1440 

Arg 

480 

ttc 1488 
Phe 



cgc 1536 
Arg 



ttc 1584 
Phe 



ggt 1632 
Gly 



caa 1680 

Gin 

560 

etc ,1728 
Leu 



gaa 1776 
Glu 



gca 1824 
Ala 



ttc 1872 
Phe 



gtc 1920 

Val 

640 

ctt 1968 
Leu 



cca 2016 
Pro 



ttc 2064 
Phe 



gaa 2112 
Glu 



gga 2160 
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Thr Val Val Leu Trp Pro Asp Ser Phe Asn Thr Asn Leu Asp Thr Gly 
705 710 715 720 

cca get cac gca gcg ate aaa act ctt gaa gec etc ggt tac aac gtg 2208 
Pro Ala His Ala Ala lie Lys Thr Leu Glu Ala Leu Gly Tyr Asn Val 
725 730 735 

gtc ate cca gat ggc ttc gtc tgc tgt gga etc acc tgg cat tec acc 2256 
Val lie Pro Asp Gly Phe Val Cys Cys Gly Leu Thr Trp His Ser Thr 
740 745 750 

ggc caa ttg age atg aca aag aaa gtc eta gaa caa acg gcg aaa gtg 2304 
Gly Gin Leu Ser Met Thr Lys Lys Val Leu Glu Gin Thr Ala Lys Val 
755 760 765 

atg aaa ccc tac ctg gac caa ggt eta aca gtc gtt ggt ttg gaa cct 2352 
Met Lys Pro Tyr Leu Asp Gin Gly Leu Thr Val Val Gly Leu Glu Pro 
770 775 780 

teg tgc acc gtc atg ctt caa gat gag gca aca gaa etc tec gat aac 2400 
Ser Cys Thr Val Met Leu Gin Asp Glu Ala Thr Glu Leu Ser Asp Asn 
785 790 795 800 

cct gat ctg gca cgc ctt. gca gca ctg acc aaa cca ttc get gag gtc 2448 
Pro Asp Leu Ala Arg Leu Ala Ala Leu Thr Lys Pro Phe Ala Glu Val 
805 810 815 

ate gca cca aag ate acc gag eta gtc gag tct gga age etc cag eta 2496 
lie Ala Pro Lys lie Thr Glu Leu Val Glu Ser Gly Ser Leu Gin Leu 
820 825 830 

aca gaa tea act gcg ctt acc cag gtg cac tgc cac gag cgt teg eta 254 4 
Thr Glu Ser Thr Ala Leu Thr Gin Val His Cys His Glu Arg Ser Leu 
835 840 845 

ggc gac cca caa caa teg gca etc gtt ctt gaa get ttg ggt gta aaa 2592 
Gly Asp Pro Gin Gin Ser Ala Leu Val Leu Glu Ala Leu Gly Val Lys 
850 855 860 

gat gaa caa att gec act ggt tgt tgc ggg ctt gee gga aac tgg ggc 2640 
Asp Glu Gin lie Ala Thr Gly Cys Cys Gly Leu Ala Gly Asn Trp Gly 
865 870 875 880 

ttt gaa aaa gac cac get gaa atg tec ttc gca ctt ggt gaa cga gag 2688 
Phe Glu Lys Asp His Ala Glu Met Ser Phe Ala Leu Gly Glu Arg Glu 
885 890 895 

ctg ttc ccc aag gtc aga aaa gca gaa gga cat gtg att get gac ggt 2736 
Leu Phe Pro Lys Val Arg Lys Ala Glu Gly His Val lie Ala Asp Gly 
900 905 910 

ttc tec tgc cgc acc cag ate gaa caa ggc acc gga aaa caa gca acg 2784 
Phe Ser Cys Arg Thr Gin lie Glu Gin Gly Thr Gly Lys Gin Ala Thr 
915 920 925 

cac ctt gca gag gtg gtc tta age ate ttg gag caa aac aac atg gca 2832 
His Leu Ala Glu Val Val Leu Ser lie Leu Glu Gin Asn Asn Met Ala 
930 935 940 



caa taacgatcat gcaacaggtg etc 
Gin 



2858 
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945 



<210> 134 
<211> 945 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 134 

Thr lie Lys Phe Asn Arg Leu Asp Pro Glu Val Phe Ser Gin His Ser 
15 10 15 

Arg Ala Lys Leu Arg Thr Asp Met Thr Thr Arg Ala Ala Tyr Ser Ser 
20 25 30 

Asp Ala Gly lie Phe Arg Arg Val Pro Ala Ala Val Ala Glu Pro Glu 
35 40 45 

Asn Val Glu Gin lie Arg Asp Ala lie Ala Val Ala Val Ala Arg Gly 
50 55 60 

Trp Ser Val Val Gly Arg Gly Gly Gly Ser Ser Val Ala Gly Asn Ala 
65 70 75 80 

lie Gly Glu Gly Leu lie lie Asp Thr Ser Arg Tyr Phe Asn Arg lie 
85 90 95 

Leu Asp lie Asp Pro Val Ala Gin Thr Ala Val Val Glu Pro Gly Val 
100 105 110 

Val Cys Asp Ala Leu Arg Asp Ala Ala Ala Glu Phe Gly Leu Thr Tyr 
115 120 125 

Gly Pro Asp Pro Ser Thr His Ser Arg Cys Thr lie Gly Gly Met Val 
130 135 140 

Ala Asn Asn Ala Cys Gly Ser His Ser Val Ala Phe Gly Thr Ala Ala 
145 150 155 160 

Glu Asn Leu Val Asp Val Thr Leu Met Leu Ser Asp Gly Arg Glu Val 
165 170 175 

Thr Val Thr Lys Asp Gly Cys Asp Asp Ala Glu lie Asn Gin Lys Leu 
180 185 190 

Thr Asp Leu Ala Ser Lys Asn Gin Asp Leu lie Ser Lys Glu Leu Gly 
195 200 205 

Arg Phe Pro Arg Gin Val Ser Gly Tyr Gly Leu His Tyr Leu Ala His 
210 215 220 

Asp Met Ala Lys Ala Met Ala Gly Thr Glu Gly Thr lie Gly lie lie 
225 230 235 240 

Thr Arg Leu Thr Val Lys Leu Val Pro Thr Pro Lys Val Lys Ala Leu 
245 250 255 

Ala Val Leu Ala Phe Asp Thr Val Phe Asp Ala Ala Arg Ala Ala Ala 
260 265 270 



Lys Leu Arg Leu Pro Gly Val Ala Thr lie Glu Gly Met Gly Gly Asp 
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275 280 285 

Leu Leu Ala Ala Leu Arg Ser Lys Gin Gly Gin Ser Glu Ala Gly Gin 
290 295 300 

Asn Leu Pro Gly Asn Arg lie Gly lie Glu Ala Gly Gly Trp Leu Tyr 
305 310 315 320 

Cys Glu Thr Gly Ser Asp Thr Leu Gin Ala Ala Val Gin Ala Ala Glu 
325 330 335 

Glu Val Ala Thr Ala Val Asp Thr lie Asp Tyr Val Val Val Ser Glu 
340 345 350 

Pro Ser Glu Met Arg Glu Leu Trp Arg lie Arg Glu Ser Ser Ala Gly 
355 360 365 

lie Val Thr Arg Leu Ala Asp Gly Gly Glu Ala Trp Pro Asn Trp Glu 
370 375 380 

Asp Ser Ala Val Pro Pro Glu Asn Leu Ala Asp Tyr Leu Arg Asp Leu 
385 390 395 400 

Tyr Ala Leu Met Asp Lys Phe Asp Tyr Gin Gly lie Pro Phe Gly His 
405 410 415 

Phe Gly Glu Gly Cys Val His Val Arg lie Ser Phe Asp Phe Ser Thr 
420 425 430 

Lys Glu Gly Leu Lys Lys Phe Glu Ala Phe Met Asn Glu Ala Ser Thr 
435 440 445 

Leu Val Ala Ser Tyr Gly Gly Ser Leu Ser Gly Glu His Gly Asp Gly 
450 455 460 

Arg Ala Arg Ser Ser Phe Leu Asp Arg Met Tyr Ser Ala Glu Met Arg 
465 470 475 480 

Ala Leu Phe Glu Glu Phe Lys Leu lie Phe Asp Pro Gin Arg lie Phe 
485 490 495 

Asn Pro Gly Val Leu Val Trp Ala Asp Pro Val Met Gin Gly Leu Arg 
500 505 510 

Met Asp Pro Gly Gin Arg Ala Leu Asp He Thr Pro Val His Lys Phe 
515 520 525 

Ser Lys Asp Lys Gly Ser Met He Asn Ala Val Asn Arg Cys Val Gly 
530 535 540 

Val Ser Ala Cys Arg Ser Glu Ser Asp Ala Met Cys Pro Ser Phe Gin 
545 550 555 560 

He Thr Gly Asp Glu Val His Ser Thr Arg Gly Arg Ala Arg Leu Leu 
565 570 575 

Ser Glu Met Phe Arg Gly Glu Ser He Ala Asp Gly Tyr Arg Ser Glu 
580 585 590 

Glu Val Asn Glu Ala Leu Asp Leu Cys Leu Ser Cys Lys Ala Cys Ala 
595 600 605 
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Ser Glu Cys Pro Val Asn Val Asp Met Ser Thr Tyr Lys Ala Glu Phe 
610 615 620 

Leu Asp Lys His Tyr Ala Gly Arg Leu Arg Pro Met Ala His Tyr Val 
625 630 635 640 

Met Gly Trp Leu Pro Leu Leu Gly His Val Ala His Lys lie Pro Leu 
645 650 655 

Leu Pro Thr Leu lie Asp Ala Thr Met Gin Ser Ala Leu Thr Ala Pro 
660 665 670 

Val Val Arg Lys Val Gly Gly Leu Ala Asp Arg Pro Leu lie Ser Phe 
675 680 685 

Ala His Arg Ser Leu Arg Lys Tyr Lys Pro Lys Lys Asn Ser Gly Glu 
690 695 700 

Thr Val Val Leu Trp Pro Asp Ser Phe Asn Thr Asn Leu Asp Thr Gly 
705 710 715 720 

Pro Ala His Ala Ala lie Lys Thr Leu Glu Ala Leu Gly Tyr Asn Val 
725 730 735 

Val lie Pro Asp Gly Phe Val Cys Cys Gly Leu Thr Trp His Ser Thr 
740 745 750 

Gly Gin Leu Ser Met Thr Lys Lys Val Leu Glu Gin Thr Ala Lys Val 
755 760 765 

Met Lys Pro Tyr Leu Asp Gin Gly Leu Thr Val Val Gly Leu Glu Pro 
770 775 780 

Ser Cys Thr Val Met Leu Gin Asp Glu Ala Thr Glu Leu Ser Asp Asn 
785 790 795 800 

Pro Asp Leu Ala Arg Leu Ala Ala Leu Thr Lys Pro Phe Ala Glu Val 
805 810 815 

lie Ala Pro Lys lie Thr Glu Leu Val Glu Ser Gly Ser Leu Gin Leu 
820 825 830 

Thr Glu Ser Thr Ala Leu Thr Gin Val His Cys His Glu Arg Ser Leu 
835 840 845 

Gly Asp Pro Gin Gin Ser Ala Leu Val Leu Glu Ala Leu Gly Val Lys 
850 855 860 

Asp Glu Gin lie Ala Thr Gly Cys Cys Gly Leu Ala Gly Asn Trp Gly 
865 870 875 880 

Phe Glu Lys Asp His Ala Glu Met Ser Phe Ala Leu Gly Glu Arg Glu 
885 890 895 

Leu Phe Pro Lys Val Arg Lys Ala Glu Gly His Val lie Ala Asp Gly 
900 905 910 

Phe Ser Cys Arg Thr Gin lie Glu Gin Gly Thr Gly Lys Gin Ala Thr 
915 920 925 
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His Leu Ala Glu Val Val Leu Ser lie Leu Glu Gin Asn Asn Met Ala 
930 935 940 

Gin 
945 



<210> 135 
<211> 1383 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1360) 
<223> RXA01901 

<400> 135 

gcatgttgcc ttctctctgt gatcgcctcg ttcttcatcc aacgcgtcgc gcaccaagag 60 



aactaaaatc taagtaaaac ccctccgaaa ggaaccaccc atg gtg aaa cgt caa 

Met Val Lys Arg Gin 
1 5 



115 



ctg ccc aac ccc gca gaa eta etc gaa etc atg aag ttc aaa aag cca 
Leu Pro Asn Pro Ala Glu Leu Leu Glu Leu Met Lys Phe Lys Lys Pro 
10 15 20 



163 



gag etc aac ggc aag aaa cga cgc eta gac tec gcg etc acc ate tac 
Glu Leu Asn Gly Lys Lys Arg Arg Leu Asp Ser Ala Leu Thr lie Tyr 
25 30 35 



211 



gac ctg cgt aaa att get aaa cga cgc acc cca get gee gcg ttc gac 
Asp Leu Arg Lys lie Ala Lys Arg Arg Thr Pro Ala Ala Ala Phe Asp 
40 45 50 



259 



tac acc gac ggc gca gee gag gee gaa etc tea ate aca cgc gca cgt 
Tyr Thr Asp Gly Ala Ala Glu Ala Glu Leu Ser lie Thr Arg Ala Arg 
55 60 65 



307 



gaa gca ttc gaa aac ate gaa ttc cac cca gac ate etc aag cct gca 
Glu Ala Phe Glu Asn lie Glu Phe His Pro Asp lie Leu Lys Pro Ala 
70 75 80 85 



355 



gaa cac gta gac acc acc acc caa ate ctg ggc gga acc tec tec atg 
Glu His Val Asp Thr Thr Thr Gin lie Leu Gly Gly Thr Ser Ser Met 
90 95 100 



403 



cca ttc ggc ate gca cca acc ggc ttc acc cgc etc atg cag acc gaa 
Pro Phe Gly lie Ala Pro Thr Gly Phe Thr Arg Leu Met Gin Thr Glu 
105 110 115 



451 



ggt gaa ate gca ggt gee gga get gca ggc get gca gga att cct ttc 
Gly Glu He Ala Gly Ala Gly Ala Ala Gly Ala Ala Gly He Pro Phe 
120 125 130 



499 



acc ctg tec acc ctg ggc act acc tec ate gaa gac gtc aag gee acc 
Thr Leu Ser Thr Leu Gly Thr Thr Ser lie Glu Asp Val Lys Ala Thr 
135 140 145 



547 



aac ccc aac ggc cga aac tgg ttc cag etc tac gtc atg cgc gac cgc 



595 



BGI-126CP 



-210- 



Asn Pro Asn Gly Arg Asn Trp Phe Gin Leu Tyr Val Met Arg Asp Arg 
150 155 160 165 

gaa ate tec tac ggc etc gtc gaa cgc gca gee aaa gca gga ttc gac 643 
Glu lie Ser Tyr Gly Leu Val Glu Arg Ala Ala Lys Ala Gly Phe Asp 
170 175 180 

acc ctg atg ttc ace gtg gat acc ccc ate gee ggc tac cgc ate cgc 691 
Thr Leu Met Phe Thr Val Asp Thr Pro lie Ala Gly Tyr Arg lie Arg 
185 190 195 

gat tec cgc aac gga ttc tec ate ccg cca cag ctg acc cca tec acc 739 
Asp Ser Arg Asn Gly Phe Ser lie Pro Pro Gin Leu Thr Pro Ser Thr 
200 205 210 

gtg etc aat gca ate cca cgc cca tgg tgg tgg ate gac ttc ctg acc 787 
Val Leu Asn Ala lie Pro Arg Pro Trp Trp Trp lie Asp Phe Leu Thr 
215 220 225 

acc cca acc ctt gag ttc gca tec ctt tec teg acc ggc gga acc gtg 835 
Thr Pro Thr Leu Glu Phe Ala Ser Leu Ser Ser Thr Gly Gly Thr Val 
230 235 240 245 

ggc gac etc etc aac tec gcg atg gat ccc acc att tct tac gaa gac 883 
Gly Asp Leu Leu Asn Ser Ala Met Asp Pro Thr lie Ser Tyr Glu Asp 
250 255 260 

etc aag gtc ate cgt gaa atg tgg cca ggc aag etc gta gtc aag ggt 931 
Leu Lys Val lie Arg Glu Met Trp Pro Gly Lys Leu Val Val Lys Gly 
265 270 275 

gtc cag aac gtt gaa gac tec gtc aaa etc etc gac caa ggc gtc gac 979 
Val Gin Asn Val Glu Asp Ser Val Lys Leu Leu Asp Gin Gly Val Asp 
280 285 290 

ggc etc ate etc tec aac cac ggt ggc cgt caa etc gac cgc gca cca 1027 
Gly Leu lie Leu Ser Asn His Gly Gly Arg Gin Leu Asp Arg Ala Pro 
295 300 305 

gtc cca ttc cac etc ctg cca cag gta cgc aag gaa gtc gga tct gaa 1075 
Val Pro Phe His Leu Leu Pro Gin Val Arg Lys Glu Val Gly Ser Glu 
310 315 320 325 

cca acc ate atg ate gac acc ggc ate atg aac ggc gee gac ate gtc 1123 
Pro Thr lie Met lie Asp Thr Gly lie Met Asn Gly Ala Asp lie Val 
330 335 340 

gca gee gta gee atg ggc get gac ttc acc etc ate ggt cgt gec tac 1171 
Ala Ala Val Ala Met Gly Ala Asp Phe Thr Leu He Gly Arg Ala Tyr 
345 350 355 

etc tac gga etc atg gee gga ggc cgc gaa ggc gtc gac cgc acc ate 1219 
Leu Tyr Gly Leu Met Ala Gly Gly Arg Glu Gly Val Asp Arg Thr He 
360 365 370 

gee att etc cgc age gag ate acc cgc acc atg get etc etc ggt gtt 1267 
Ala He Leu Arg Ser Glu He Thr Arg Thr Met Ala Leu Leu Gly Val 
375 380 385 

tec tec etc gaa gaa etc gag cca cgc cac gtc acc cag ctg gee aag 1315 
Ser Ser Leu Glu Glu Leu Glu Pro Arg His Val Thr Gin Leu Ala Lys 
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390 395 400 405 

atg gtt cca gtt tct gac gca act cgt tct gca gcg gcg gag att 1360 
Met Val Pro Val Ser Asp Ala Thr Arg Ser Ala Ala Ala Glu lie 
410 415 420 

taaaagtttc tctccttagc tat 1383 



<210> 136 
<211> 420 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 136 

Met Val Lys Arg Gin Leu Pro Asn Pro Ala Glu Leu Leu Glu Leu Met 
15 10 15 

Lys Phe Lys Lys Pro Glu Leu Asn Gly Lys Lys Arg Arg Leu Asp Ser 
20 25 30 

Ala Leu Thr lie Tyr Asp Leu Arg Lys lie Ala Lys Arg Arg Thr Pro 
35 40 45 

Ala Ala Ala Phe Asp Tyr Thr Asp Gly Ala Ala Glu Ala Glu Leu Ser 
50 55 60 

lie Thr Arg Ala Arg Glu Ala Phe Glu Asn lie Glu Phe His Pro Asp 
65 70 75 80 

lie Leu Lys Pro Ala Glu His Val Asp Thr Thr Thr Gin lie Leu Gly 
85 90 95 

Gly Thr Ser Ser Met Pro Phe Gly lie Ala Pro Thr Gly Phe Thr Arg 
100 105 110 

Leu Met Gin Thr Glu Gly Glu lie Ala Gly Ala Gly Ala Ala Gly Ala 
115 120 125 

Ala Gly lie Pro Phe Thr Leu Ser Thr Leu Gly Thr Thr Ser lie Glu 
130 135 140 

Asp Val Lys Ala Thr Asn Pro Asn Gly Arg Asn Trp Phe Gin Leu Tyr 
145 150 155 160 

Val Met Arg Asp Arg Glu lie Ser Tyr Gly Leu Val Glu Arg Ala Ala 
165 170 175 

Lys Ala Gly Phe Asp Thr Leu Met Phe Thr Val Asp Thr Pro lie Ala 
180 185 190 

Gly Tyr Arg lie Arg Asp Ser Arg Asn Gly Phe Ser lie Pro Pro Gin 
195 200 205 

Leu Thr Pro Ser Thr Val Leu Asn Ala lie Pro Arg Pro Trp Trp Trp 
210 215 220 

lie Asp Phe Leu Thr Thr Pro Thr Leu Glu Phe Ala Ser Leu Ser Ser 
225 230 235 240 



Thr Gly Gly Thr Val Gly Asp Leu Leu Asn Ser Ala Met Asp Pro Thr 
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245 250 255 

lie Ser Tyr Glu Asp Leu Lys Val lie Arg Glu Met Trp Pro Gly Lys 
260 265 270 

Leu Val Val Lys Gly Val Gin Asn Val Glu Asp Ser Val Lys Leu Leu 
275 280 285 

Asp Gin Gly Val Asp Gly Leu lie Leu Ser Asn His Gly Gly Arg Gin 
290 295 300 

Leu Asp Arg Ala Pro Val Pro Phe His Leu Leu Pro Gin Val Arg Lys 
305 310 315 320 

Glu Val Gly Ser Glu Pro Thr lie Met lie Asp Thr Gly lie Met Asn 
325 330 335 

Gly Ala Asp lie Val Ala Ala Val Ala Met Gly Ala Asp Phe Thr Leu 
340 345 350 

lie Gly Arg Ala Tyr Leu Tyr Gly Leu Met Ala Gly Gly Arg Glu Gly 
355 360 365 

Val Asp Arg Thr lie Ala lie Leu Arg Ser Glu lie Thr Arg Thr Met 
370 375 380 

Ala Leu Leu Gly Val Ser Ser Leu Glu Glu Leu Glu Pro Arg His Val 
385 390 395 400 

Thr Gin Leu Ala Lys Met Val Pro Val Ser Asp Ala Thr Arg Ser Ala 
405 410 415 

Ala Ala Glu lie 
420 



<210> 137 
<211> 1836 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1813) 
<223> RXN01952 

<400> 137 

ccatcaaaaa atgaacgacc gcggactagc tcggatcaag gcgacatccc ctcagcatca 60 

tgacgcgctt gtgatgcaac tgaatatagg aagcttagag atg acg caa cca gga 115 

Met Thr Gin Pro Gly 

1 5 

cag acc acc acg act teg cac gaa gcg ate gat gcg ttc aag aga ate 163 

Gin Thr Thr Thr Thr Ser His Glu Ala lie Asp Ala Phe Lys Arg lie 

10 15 20 

gtc ggc gac gaa cat gta ctg acc tct gag cgt gec acg atg cca ttc 211 
Val Gly Asp Glu His Val Leu Thr Ser Glu Arg Ala Thr Met Pro Phe 
25 30 35 
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age aaa ggc tat cga ttc ggc gga gga cca gtc ttc gec gtg gtg cgc 259 
Ser Lys Gly Tyr Arg Phe Gly Gly Gly Pro Val Phe Ala Val Val Arg 
40 45 50 

ccc ggc acg ctg gtc gag atg tgg egg gcg ctg cag gta tec gtc gac 307 
Pro Gly Thr Leu Val Glu Met Trp Arg Ala Leu Gin Val Ser Val Asp 
55 60 65 

aac aac etc ate gtc ate ccg cag gca teg aac acg ggc ctg act ggt 355 
Asn Asn Leu lie Val lie Pro Gin Ala Ser Asn Thr Gly Leu Thr Gly 
70 75 80 85 

gga tec ggc ccc ggc ttc caa gac tac gat cgc ccc att gtg ate ate 403 
Gly Ser Gly Pro Gly Phe Gin Asp Tyr Asp Arg Pro lie Val lie lie 
90 95 100 

teg act cac cgc ate gat gag gtg cac etc ate aac gac gcg cgc gag 451 
Ser Thr His Arg lie Asp Glu Val His Leu lie Asn Asp Ala Arg Glu 
105 110 115 

gcg ate teg etc gcg ggc ace ccg ctg aca cac ctg ace gac gcg etc 499 
Ala lie Ser Leu Ala Gly Thr Pro Leu Thr His Leu Thr Asp Ala Leu 
120 125 130 

gee aag cac cag cgc gag ccg cac teg gtg ate ggg teg aca tea ate 547 
Ala Lys His Gin Arg Glu Pro His Ser Val lie Gly Ser Thr Ser lie 
135 140 145 

ggc gee teg gtc ate ggc ggc ate gcg aac aac teg ggc ggc age cag 595 
Gly Ala Ser Val lie Gly Gly lie Ala Asn Asn Ser Gly Gly Ser Gin 
150 155 160 165 

att cgc aag ggt ccg gca ttc acg cgc gaa gcg ate ttc gec cgc gtc 643 
lie Arg Lys Gly Pro Ala Phe Thr Arg Glu Ala lie Phe Ala Arg Val 
170 175 180 

aac gac gac ggc aag gtc gag ctg gtc aat cac ctg ggc ate teg etc 691 
Asn Asp Asp Gly Lys Val Glu Leu Val Asn His Leu Gly lie Ser Leu 
185 190 195 

gga gac gac cct gag gtc gca etc gac cgt eta cag cgc ggc gag tgg 739 
Gly Asp Asp Pro Glu Val Ala Leu Asp Arg Leu Gin Arg Gly Glu Trp 
200 205 210 

tct ccc gag gat gtc ace cca get ccc gaa gac teg aac gag acc gag 787 
Ser Pro Glu Asp Val Thr Pro Ala Pro Glu Asp Ser Asn Glu Thr Glu 
215 220 225 

tac gec gag cac ttg cgc aag ate gtg cct teg cct get cgc tac aat 835 
Tyr Ala Glu His Leu Arg Lys lie Val Pro Ser Pro Ala Arg Tyr Asn 
230 235 240 245 

gcg aac ccc gag tac ctg ttc gag get tec ggc teg gec ggc aag ctg 883 
Ala Asn Pro Glu Tyr Leu Phe Glu Ala Ser Gly Ser Ala Gly Lys Leu 
250 255 260 

atg gtg ttc gcg gtg cgc acc cgc acc ttc cct cgc gaa gtg cac ccg 931 
Met Val Phe Ala Val Arg Thr Arg Thr Phe Pro Arg Glu Val His Pro 
265 270 275 



acc gtg ttt tac ate ggc acg aac aac acg cac gag etc gaa gag ate 



979 



BGM26CP 



-214- 



Thr Val Phe 
280 

cgt egg ttg 
Arg Arg Leu 
295 

tac atg ggc 
Tyr Met Gly 
310 

acc ttc gtc 
Thr Phe Val 



ttc teg ttc 
Phe Ser Phe 



att ggt ccg 
lie Gly Pro 
360 

ctg ccc aac 
Leu Pro Asn 
375 

gag cat cac 
Glu His His 
390 

gag aag atg 
Glu Lys Met 



ttc ttc ate 
Phe Phe lie 



ttc ggc gcg 
Phe Gly Ala 
440 

cac ate gca 
His He Ala 
455 

tgg aac tgg 
Trp Asn Trp 
470 

gtc aag gcg 
Val Lys Ala 



tat gtc gec 
Tyr Val Ala 



cag cac ctg 
Gin His Leu 



Tyr He Gly 



ttc etc' gaa 
Phe Leu Glu 



cgc agt gee 
Arg Ser Ala 
315 

ttc ctg aag 
Phe Leu Lys 
330 

aag acg tgg 
Lys Thr Trp 
345 

acc ttc gee 
Thr Phe Ala 



cag ctg ccc 
Gin Leu Pro 



ctg ctg etc 
Leu Leu Leu 
395 

etc aag gag 
Leu Lys Glu 
410 

tgc acg tct 
Cys Thr Ser 
425 

gee agt gee 
Ala Ser Ala 



ggg etc ate 
Gly Leu He 



etc gag gtg 
Leu Glu Val 
475 

tat tac ggg 
Tyr Tyr Gly 
490 

aag cag ggc 
Lys Gin Gly 
505 

ctg gag gag 
Leu Glu Glu 



Thr Asn Asn 
285 

gee gac atg 
Ala Asp Met 
300 

ttc gac ttg 
Phe Asp Leu 



ttc atg agt 
Phe Met Ser 



gee aac ggc 
Ala Asn Gly 
350 

gac acg gta 
Asp Thr Val 
365 

aag cgc atg 
Lys Arg Met 
380 

acc gtc age 
Thr Val Ser 



ttc ttc gca 
Phe Phe Ala 



gat gaa gaa 
Asp Glu Glu 
430 

gee act cgc 
Ala Thr Arg 
445 

ccc ate gat 
Pro He Asp 
460 

ctg ccg gag 
Leu Pro Glu 



cac ttc ttc 
His Phe Phe 



gtg gat etc 
Val Asp Leu 
510 

cgc ggc gcg 
Arg Gly Ala 



Thr His Glu 



ccg ctg cct 
Pro Leu Pro 
305 

gee gag aag 
Ala Glu Lys 
320 

cca gcg ctg 
Pro Ala Leu 
335 

ttg ttc teg 
Leu Phe Ser 



teg caa gee 
Ser Gin Ala 



atg gag tac 
Met Glu Tyr 
385 

gag teg cag 
Glu Ser Gin 
400 

gag ccc gag 
Glu Pro Glu 
415 

aag age gcg 
Lys Ser Ala 



tac gee gcg 
Tyr Ala Ala 



gtg gee ctg 
Val Ala Leu 
465 

gag ate gac 
Glu lie Asp 
480 

tgc cat gtg 
Cys His Val 
495 

gag gcg ctg 
Glu Ala Leu 



aag ctg ccc 
Lys Leu Pro 



Leu Glu Glu 
290 

ate tct ggt 
He Ser Gly 



tac ggc aaa 
Tyr Gly Lys 



cag acg cgc 
Gin Thr Arg 
340 

aag att ccc 
Lys He Pro 
355 

atg ttc age 
Met Phe Ser 
370 

cgc aac cgt 
Arg Asn Arg 



aag gee gcg 
Lys Ala Ala 



cac act ggt 
His Thr Gly 
420 

teg etc aac 
Ser Leu Asn 
435 

ttg aag cgc 
Leu Lys Arg 
4 50 

cgt cgc gac 
Arg Arg Asp 



gac cag ctt 
Asp Gin Leu 



atg cac cag 
Met His Gin 
500 

cac gac cgc 
His Asp Arg 
515 

gec gag cac 
Ala Glu His 



He 



gag 1027 
Glu 



gac 1075 

Asp 

325 

atg 1123 
Met 



ggc. 1171 
Gly 



gtg 1219 
Val 



ttc 1267 
Phe 



age 1315 

Ser 

405 

gag 1363 
Glu 



egg 1411 
Arg 



egg 14 5 9 
Arg 



gat 1507 
Asp 



gag • 1555 

Glu 

485 

gac 1603 
Asp 



ate 1651 
He 



aac 1699 
Asn 
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520 525 530 

tac ggt cgc atg tac aag ctg ccg gag tec atg gaa gag cac ttc aag 1747 
Tyr Gly Arg Met Tyr Lys Leu Pro Glu Ser Met Glu Glu His Phe Lys 
535 540 545 

gag etc gat ccg acg aat acg ttc aac gec ggt ate ggc ggc acg teg 1795 
Glu Leu Asp Pro Thr Asn Thr Phe Asn Ala Gly lie Gly Gly Thr Ser 
550 555 560 565 

ccg cac aag gac tgg gec taagtcccca aggtagegeg acg 1836 
Pro His Lys Asp Trp Ala 
570 



<210> 138 
<211> 571 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 138 

Met Thr Gin Pro Gly Gin Thr Thr Thr Thr Ser His Glu Ala lie Asp 
15 10 15 

Ala Phe Lys Arg lie Val Gly Asp Glu His Val Leu Thr Ser Glu Arg 
20 25 30 

Ala Thr Met Pro Phe Ser Lys Gly Tyr Arg Phe Gly Gly Gly Pro Val 
35 40 45 

Phe Ala Val Val Arg Pro Gly Thr Leu Val Glu Met Trp Arg Ala Leu 
50 55 60 

Gin Val Ser Val Asp Asn Asn Leu lie Val lie Pro Gin Ala Ser Asn 
65 70 75 80 

Thr Gly Leu Thr Gly Gly Ser Gly Pro Gly Phe Gin Asp Tyr Asp Arg 
85 90 95 

Pro lie Val He He Ser Thr His Arg He Asp Glu Val His Leu He 
100 105 110 

Asn Asp Ala Arg Glu Ala He Ser Leu Ala Gly Thr Pro Leu Thr His 
115 120 125 

Leu Thr Asp Ala Leu Ala Lys His Gin Arg Glu Pro His Ser Val He 
130 135 140 

Gly Ser Thr Ser He Gly Ala Ser Val lie Gly Gly He Ala Asn Asn 
145 150 155 160 

Ser Gly Gly Ser Gin He Arg Lys Gly Pro Ala Phe Thr Arg Glu Ala 
165 170 175 

He Phe Ala Arg Val Asn Asp Asp Gly Lys Val Glu Leu Val Asn His 
180 185 190 

Leu Gly He Ser Leu Gly Asp Asp Pro Glu Val Ala Leu Asp Arg Leu 
195 200 205 

Gin Arg Gly Glu Trp Ser Pro Glu Asp Val Thr Pro Ala Pro Glu Asp 



BGI-126CP 



-216- 



210 215 220 

Ser Asn Glu Thr Glu Tyr Ala Glu His Leu Arg Lys lie Val Pro Ser 
225 230 235 240 

Pro Ala Arg Tyr Asn Ala Asn Pro Glu Tyr Leu Phe Glu Ala Ser Gly 
245 250 255 

Ser Ala Gly Lys Leu Met Val Phe Ala Val Arg Thr Arg Thr Phe Pro 
260 265 270 

Arg Glu Val His Pro Thr Val Phe Tyr lie Gly Thr Asn Asn Thr His 
275 280 285 

Glu Leu Glu Glu lie Arg Arg Leu Phe Leu Glu Ala Asp Met Pro Leu 
290 295 300 

Pro lie Ser Gly Glu Tyr Met Gly Arg Ser Ala Phe Asp Leu Ala Glu 
305 310 315 , 320 

Lys Tyr Gly Lys Asp Thr Phe Val Phe Leu Lys Phe Met Ser Pro Ala 
325 330 335 

Leu Gin Thr Arg Met Phe Ser Phe Lys Thr Trp Ala Asn Gly Leu Phe 
340 345 350 

Ser Lys lie Pro Gly He Gly Pro Thr Phe Ala Asp Thr Val Ser Gin 
355 360 365 

Ala Met Phe Ser Val Leu Pro Asn Gin Leu Pro Lys Arg Met Met Glu 
370 375 380 

Tyr Arg Asn Arg Phe Glu His His Leu Leu Leu Thr Val Ser Glu Ser 
385 390 395 400 

Gin Lys Ala Ala Ser Glu Lys Met Leu Lys Glu Phe Phe Ala Glu Pro 
405 410 415 

Glu His Thr Gly Glu Phe Phe He Cys Thr Ser Asp Glu Glu Lys Ser 
420 425 430 

Ala Ser Leu Asn Arg Phe Gly Ala Ala Ser Ala Ala Thr Arg Tyr Ala 
435 440 445 

Ala Leu Lys Arg Arg His He Ala Gly Leu He Pro He Asp Val Ala 
450 455 460 

Leu Arg Arg Asp Asp Trp Asn Trp Leu Glu Val Leu Pro Glu Glu He 
465 470 475 480 

Asp Asp Gin Leu Glu Val Lys Ala Tyr Tyr Gly His Phe Phe Cys His 
485 490 495 

Val Met His Gin Asp Tyr Val Ala Lys Gin Gly Val Asp Leu Glu Ala 
500 505 510 

Leu His Asp Arg He Gin His Leu Leu Glu Glu Arg Gly Ala Lys Leu 
515 520 525 

Pro Ala Glu His Asn Tyr Gly Arg Met Tyr Lys Leu Pro Glu Ser Met 
530 535 540 
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Glu Glu His Phe Lys Glu Leu Asp Pro Thr Asn Thr Phe Asn Ala Gly 
545 550 555 560 

lie Gly Gly Thr Ser Pro His Lys Asp Trp Ala 
565 570 



<210> 139 
<211> 239 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (216) 
<223> FRXA01952 

<400> 139 

cca gga eta tgt cgc caa gca ggg cgt gga tct caa ggc get gac gac 48 
Pro Gly Leu Cys Arg Gin Ala Gly Arg Gly Ser Gin Gly Ala Asp Asp 
15 10 15 

cgc ate cag cac ttg ctg gag gag cac ggc aag aag ctg ccc gec gag 96 
Arg lie Gin His Leu Leu Glu Glu His Gly Lys Lys Leu Pro Ala Glu 
20 25 30 

cac aac tac ggt cgc atg tac aag ctg ccg gag tec atg gaa gag cac 144 
His Asn Tyr Gly Arg Met Tyr Lys Leu Pro Glu Ser Met Glu Glu His 
35 40 45 

ttc aag gag etc gat ccg acg aat acg ttc aac gec ggt ate ggc ggc 192 
Phe Lys Glu Leu Asp Pro Thr Asn Thr Phe Asn Ala Gly lie Gly Gly 
50 55 60 

acg teg ccg cac aag gac tgg gee taagtcccca aggtagegeg acg 239 
Thr Ser Pro His Lys Asp Trp Ala 
65 70 



<210> 140 
<211> 72 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 140 

Pro Gly Leu Cys Arg Gin Ala Gly Arg Gly Ser Gin Gly Ala Asp Asp 
15 10 15 

Arg lie Gin His Leu Leu Glu Glu His Gly Lys Lys Leu Pro Ala Glu 
20 25 30 

His Asn Tyr Gly Arg Met Tyr Lys Leu Pro Glu Ser Met Glu Glu His 
35 40 45 

Phe Lys Glu Leu Asp Pro Thr Asn Thr Phe Asn Ala Gly lie Gly Gly 
50 55 60 

Thr Ser Pro His Lys Asp Trp Ala 
65 70 
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<210> 141 
<211> 1699 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1699) 

<223> FRXA01955 

<400> 141 

ccatcaaaaa atgaacgacc gcggactagc tcggatcaag gcgacatccc ctcagcatca 60 

tgacgcgctt gtgatgcaac tgaatatagg aagcttagag atg acg caa cca gga 115 

Met Thr Gin Pro Gly 
1 5 

cag acc acc acg act teg cac gaa gcg ate gat gcg ttc aag aga ate 163 
Gin Thr Thr Thr Thr Ser His Glu Ala lie Asp Ala Phe Lys Arg lie 
10 15 20 

gtc ggc gac gaa cat gta ctg acc tct gag cgt gec acg atg cca ttc 211 
Val Gly Asp Glu His Val Leu Thr Ser Glu Arg Ala Thr Met Pro Phe 
25 30 35 

age aaa ggc tat cga ttc ggc gga gga cca gtc ttc gee gtg gtg cgc 259 
Ser Lys Gly Tyr Arg Phe Gly Gly Gly Pro Val Phe Ala Val Val Arg 
40 45 50 

ccc ggc acg ctg gtc gag atg tgg egg gcg ctg cag gta tec gtc gac 307 
Pro Gly Thr Leu Val Glu Met Trp Arg Ala Leu Gin Val Ser Val Asp 
55 60 65 

aac aac etc ate gtc ate ccg cag gca teg aac acg ggc ctg act ggt 355 
Asn Asn Leu lie Val lie Pro Gin Ala Ser Asn Thr Gly Leu Thr Gly 
70 75 80 85 

gga tec ggc ccc ggc ttc caa gac tac gat cgc ccc att gtg ate ate 403 
Gly Ser Gly Pro Gly Phe Gin Asp Tyr Asp Arg Pro lie Val lie lie 
90 95 100 

teg act cac cgc ate gat gag gtg cac etc ate aac gac gcg cgc gag 451 
Ser Thr His Arg lie Asp Glu Val His Leu lie Asn Asp Ala Arg Glu 
105 110 115 

gcg ate teg etc gcg ggc acc ccg ctg aca cac ctg acc gac gcg etc 4 99 
Ala lie Ser Leu Ala Gly Thr Pro Leu Thr His Leu Thr Asp Ala Leu 
120 125 130 

gee aag cac cag cgc gag ccg cac teg gtg ate ggg teg aca tea ate 547 
Ala Lys His Gin Arg Glu Pro His Ser Val lie Gly Ser Thr Ser lie 
135 140 145 

ggc gec teg gtc ate ggc ggc ate gcg aac aac teg ggc ggc age cag 595 
Gly Ala Ser Val lie Gly Gly lie Ala Asn Asn Ser Gly Gly Ser Gin 
150 155 160 165 

att cgc aag ggt ccg gca ttc acg cgc gaa gcg ate ttc gee cgc gtc 643 
lie Arg Lys Gly Pro Ala Phe Thr Arg Glu Ala lie Phe Ala Arg Val 
170 175 180 
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aac gac gac ggc aag gtc gag ctg gtc aat cac ctg ggc ate teg etc 691 
Asn Asp Asp Gly Lys Val Glu Leu Val Asn His Leu Gly lie Ser Leu 
185 190 195 

gga gac gac cct gag gtc gca etc gac cgt eta cag cgc ggc gag tgg 739 
Gly Asp Asp Pro Glu Val Ala Leu Asp Arg Leu Gin Arg Gly Glu Trp 
200 205 210 

tct ccc gag gat gtc ace cca get ccc gaa gac teg aac gag acc gag 787 
Ser Pro Glu Asp Val Thr Pro Ala Pro Glu Asp Ser Asn Glu Thr Glu 
215 220 225 

tac gee gag cac ttg cgc aag ate gtg cct teg cct get cgc tac aat 835 
Tyr Ala Glu His Leu Arg Lys lie Val Pro Ser Pro Ala Arg Tyr Asn 
230 235 240 245 

gcg aac ccc gag tac ctg ttc gag get tec ggc teg gee ggc aag ctg 883 
Ala Asn Pro Glu Tyr Leu Phe Glu Ala Ser Gly Ser Ala Gly Lys Leu 
250 255 260 

atg gtg ttc gcg gtg cgc acc cgc acc ttc cct cgc gaa gtg cac ccg 931 
Met Val Phe Ala Val Arg Thr Arg Thr Phe Pro Arg Glu Val His Pro 
265 270 275 

acc gtg ttt tac ate ggc acg aac aac acg cac gag etc gaa gag ate 979 
Thr Val Phe Tyr lie Gly Thr Asn Asn Thr His Glu Leu Glu Glu lie 
280 285 290 

cgt egg ttg ttc etc gaa gee gac atg ccg ctg cct ate tct ggt gag 1027 
Arg Arg Leu Phe Leu Glu Ala Asp Met Pro Leu Pro lie Ser Gly Glu 
295 300 305 

tac atg ggc cgc agt gee ttc gac ttg gee gag aag tac ggc aaa gac 1075 
Tyr Met Gly Arg Ser Ala Phe Asp Leu Ala Glu Lys Tyr Gly Lys Asp 
310 315 320 325 

acc ttc gtc ttc ctg aag ttc atg agt cca gcg ctg cag acg cgc atg 1123 
Thr Phe Val Phe Leu Lys Phe Met Ser Pro Ala Leu Gin Thr Arg Met 
330 335 340 

ttc teg ttc aag acg tgg gee aac ggc ttg ttc teg aag att ccc ggc 1171 
Phe Ser Phe Lys Thr Trp Ala Asn Gly Leu Phe Ser Lys lie Pro Gly 
345 350 355 

att ggt ccg acc ttc gee gac acg gta teg caa gee atg ttc age gtg 1219 
lie Gly Pro Thr Phe Ala Asp Thr Val Ser Gin Ala Met Phe Ser Val 
360 365 370 

ctg ccc aac cag ctg ccc aag cgc atg atg gag tac cgc aac cgt ttc 1267 
Leu Pro Asn Gin Leu Pro Lys Arg Met Met Glu Tyr Arg Asn Arg Phe 
375 380 385 

gag cat cac ctg ctg etc acc gtc age gag teg cag aag gee gcg age 1315 
Glu His His Leu Leu Leu Thr Val Ser Glu Ser Gin Lys Ala Ala Ser 
390 395 400 405 

gag aag atg etc aag gag ttc ttc gca gag ccc gag cac act ggt gag 1363 
Glu Lys Met Leu Lys Glu Phe Phe Ala Glu Pro Glu His Thr Gly Glu 
410 415 420 



01 
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ttc ttc ate tgc acg tct gat gaa gaa aag age gcg teg etc aac egg 1411 
Phe Phe lie Cys Thr Ser Asp Glu Glu Lys Ser Ala Ser Leu Asn Arg 
425 430 435 

ttc ggc gcg gee agt gee gee act cgc tac gee gcg ttg aag cgc egg 1459 
Phe Gly Ala Ala Ser Ala Ala Thr Arg Tyr Ala Ala Leu Lys Arg Arg 
440 445 450 

cac ate gca ggg etc ate ccc ate gat gtg gee ctg cgt cgc gac gat 1507 
His lie Ala Gly Leu lie Pro lie Asp Val Ala Leu Arg Arg Asp Asp 
455 460 465 

tgg aac tgg etc gag gtg ctg ccg gag gag ate gac gac cag ctt gag 1555 
Trp Asn Trp Leu Glu Val Leu Pro Glu Glu lie Asp Asp Gin Leu Glu 
470 475 480 485 

gtc aag gcg tat tac ggg cac ttc ttc tgc cat gtg atg cac cag gac 1603 
Val Lys Ala Tyr Tyr Gly His Phe Phe Cys His Val Met His Gin Asp 
490 495 500 

tat gtc gee aag cag ggc gtg gat etc gag gcg ctg cac gac cgc ate 1651 
Tyr Val Ala Lys Gin Gly Val Asp Leu Glu Ala Leu His Asp Arg lie 
.505 510 515 

cag cac ctg ctg gag gag cgc ggc gcg aag ctg ccc gec gag cac aac 1699 
Gin His Leu Leu Glu Glu Arg Gly Ala Lys Leu Pro Ala Glu His Asn 
520 525 530 



if£ <210> 142 

m <211> 533 

f\ <212> PRT 

pf= <213> Corynebacterium glutamicum 

m 

<400> 142 

Met Thr Gin Pro Gly Gin Thr Thr Thr Thr Ser His Glu Ala lie Asp 
W 1 5 10 15 

G Ala Phe Lys Arg lie Val Gly Asp Glu His Val Leu Thr Ser Glu Arg 

20 25 30 

Ala Thr Met Pro Phe Ser Lys Gly Tyr Arg Phe Gly Gly Gly Pro Val 
35 40 45 

Phe Ala Val Val Arg Pro Gly Thr Leu Val Glu Met Trp Arg Ala Leu 
50 55 60 

Gin Val Ser Val Asp Asn Asn Leu lie Val lie Pro Gin Ala Ser Asn 
65 70 75 80 

Thr Gly Leu Thr Gly Gly Ser Gly Pro Gly Phe Gin Asp Tyr Asp Arg 
85 90 95 

Pro lie Val lie lie Ser Thr His Arg lie Asp Glu Val His Leu lie 
100 105 110 

Asn Asp Ala Arg Glu Ala lie Ser Leu Ala Gly Thr Pro Leu Thr His 
115 120 125 

Leu Thr Asp Ala Leu Ala Lys His Gin Arg Glu Pro His Ser Val lie 
130 135 140 



V 



BGM26CP 



-221 - 



Gly Ser Thr Ser lie Gly Ala Ser Val lie Gly Gly lie Ala Asn Asn 
145 150 155 160 

Ser Gly Gly Ser Gin lie Arg Lys Gly Pro Ala Phe Thr Arg Glu Ala 
165 170 175 

lie Phe Ala Arg Val Asn Asp Asp Gly Lys Val Glu Leu Val Asn His 
180 185 190 

Leu Gly lie Ser Leu Gly Asp Asp Pro Glu Val Ala Leu Asp Arg Leu 
195 200 205 

Gin Arg Gly Glu Trp Ser Pro Glu Asp Val Thr Pro Ala Pro Glu Asp 
210 215 220 

Ser Asn Glu Thr Glu Tyr Ala Glu His Leu Arg Lys lie Val Pro Ser 
225 230 235 240 

Pro Ala Arg Tyr Asn Ala Asn Pro Glu Tyr Leu Phe Glu Ala Ser Gly 
245 250 255 

Ser Ala Gly Lys Leu Met Val Phe Ala Val Arg Thr Arg Thr Phe Pro 
260 265 270 

Arg Glu Val His Pro Thr Val Phe Tyr lie Gly Thr Asn Asn Thr His 
275 280 285 

Glu Leu Glu Glu lie Arg Arg Leu Phe Leu Glu Ala Asp Met Pro Leu 
290 295 300 

Pro lie Ser Gly Glu Tyr Met Gly Arg Ser Ala Phe Asp Leu Ala Glu 
305 310 315 320 

Lys Tyr Gly Lys Asp Thr Phe Val Phe Leu Lys Phe Met Ser Pro Ala 
325 330 335 

Leu Gin Thr Arg Met Phe Ser Phe Lys Thr Trp Ala Asn Gly Leu Phe 
340 345 350 

Ser Lys lie Pro Gly lie Gly Pro Thr Phe Ala Asp Thr Val Ser Gin 
355 360 365 

Ala Met Phe Ser Val Leu Pro Asn Gin Leu Pro Lys Arg Met Met Glu 
370 375 380 

Tyr Arg Asn Arg Phe Glu His His Leu Leu Leu Thr Val Ser Glu Ser 
385 390 395 400 

Gin Lys Ala Ala Ser Glu Lys Met Leu Lys Glu Phe Phe Ala Glu Pro 
405 410 415 

Glu His Thr Gly Glu Phe Phe lie Cys Thr Ser Asp Glu Glu Lys Ser 
420 425 430 

Ala Ser Leu Asn Arg Phe Gly Ala Ala Ser Ala Ala Thr Arg Tyr Ala 
435 440 445 



Ala Leu Lys Arg Arg His lie Ala Gly Leu lie Pro lie Asp Val Ala 
450 455 460 
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Leu Arg Arg Asp 
465 

Asp Asp Gin Leu 



Val Met His Gin 
500 

Leu His Asp Arg 
515 



Asp Trp Asn Trp 
470 

Glu Val Lys Ala 
485 

Asp Tyr Val Ala 



lie Gin His Leu 
520 



Leu Glu Val Leu 
475 

Tyr Tyr Gly His 
490 

Lys Gin Gly Val 
505 

Leu Glu Glu Arg 



Pro Glu Glu lie 
480 

Phe Phe Cys His 
495 

Asp Leu Glu Ala 
510 

Gly Ala Lys Leu 
525 



Pro Ala Glu His Asn 
530 



<210> 143 
<211> 1035 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1012) 
<223> RXA00293 



<400> 143 

agagattgtt gattcggcac caactttacc cacgagggta gaaatgaagc attcaggatg 60 



acaaaaccca acctcacacc aacaacctat cctggagccc atg aaa ate ttt gtt 

Met Lys lie Phe Val 
1 5 



115 



ggt ttt ggc gat tat cca etc ace ace aag gee ctt aag gag gca ggc 
Gly Phe Gly Asp Tyr Pro Leu Thr Thr Lys Ala Leu Lys Glu Ala Gly 
10 15 20 



163 



gca gaa ata gtg gac tec etc gaa aaa gee gag ggg ttt gtc ttc act 
Ala Glu lie Val Asp Ser Leu Glu Lys Ala Glu Gly Phe Val Phe Thr 
25 30 35 



211 



caa aca cca ggc aca gaa ttt ccc eta ctt ccc gac gga gtg agg tgg 
Gin Thr Pro Gly Thr Glu Phe Pro Leu Leu Pro Asp Gly Val Arg Trp 
40 45 50 



259 



gtg caa ttt ccc aat gcg ggg etc aac gca tat ttc aca get ggg cag 
Val Gin Phe Pro Asn Ala Gly Leu Asn Ala Tyr Phe Thr Ala Gly Gin 
55 60 65 



307 



att gat gac aaa cgc egg tgg tea aat gca tea ggg gtg tat ggc caa 
lie Asp Asp Lys Arg Arg Trp Ser Asn Ala Ser Gly Val Tyr Gly Gin 
70 75 80 85 



355 



cag gta gee gaa gca gca atg get ctt ttg ctg gga ctg att cat atg 
Gin Val Ala Glu Ala Ala Met Ala Leu Leu Leu Gly Leu lie His Met 
90 95 100 



403 



cac ccc ace atg gtg cgt gee gat agt tgg gca cca age act caa ata 
His Pro Thr Met Val Arg Ala Asp Ser Trp Ala Pro Ser Thr Gin lie 
105 110 115 



451 
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gat cag cag acc aga tgg ctt gat ggt gca aca gtt gcc att gtg gga 4 99 
Asp Gin Gin Thr Arg Trp Leu Asp Gly Ala Thr Val Ala lie Val Gly 
120 125 130 

get ggt gga ate ggt aaa cat ctg gca gcc atg ttg aaa cct ttt ggc 547 
Ala Gly Gly lie Gly Lys His Leu Ala Ala Met Leu Lys Pro Phe Gly 
135 140 145 

gca aag tct tta gca gta age agg acc ggt aca ccc acc caa gat ttt 595 
Ala Lys Ser Leu Ala Val Ser Arg Thr Gly Thr Pro Thr Gin Asp Phe 
150 155 160 165 

gat gca acg gaa cct ata tec aac ctg cac caa gta ctt gcc gac gcc 643 
Asp Ala Thr Glu Pro lie Ser Asn Leu His Gin Val Leu Ala Asp Ala 
170 175 180 

gac cat gtg gtg ttg tgc gta ccg ctt acc gca gac acc tat cat ctg 691 
Asp His Val Val Leu Cys Val Pro Leu Thr Ala Asp Thr Tyr His Leu 
185 190 195 

ate gga aaa gca gag ctt aaa gca atg cag tec act gca att ttg ate 739 
lie Gly Lys Ala Glu Leu Lys Ala Met Gin Ser Thr Ala lie Leu lie 
200 205 210 

aac gtg get cgc gga gaa gta gta gat aca gaa gca tta gtt gac gcc 787 
Asn Val Ala Arg Gly Glu Val Val Asp Thr Glu Ala Leu Val Asp Ala 
215 220 225 

tta gat gcc caa gaa ata tec ggg gca ggc tta gat gtc acc gat cct 835 
Leu Asp Ala Gin Glu lie Ser Gly Ala Gly Leu Asp Val Thr Asp Pro 
230 235 240 245 

gaa cca ttg ccg gac gat cat cca ctg tgg ggg cgc age aat gtg ate 883 
Glu Pro Leu Pro Asp Asp His Pro Leu Trp Gly Arg Ser Asn Val lie 
250 255 260 

att acc ccg cac gta gcc aac acg ttg acc teg atg gat cgc atg ctt 931 
lie Thr Pro His Val Ala Asn Thr Leu Thr Ser Met Asp Arg Met Leu 
265 270 275 

gcc cca gtg gtg gca gaa aac tac cga egg ttt etc get gga gaa aag 979 
Ala Pro Val Val Ala Glu Asn Tyr Arg Arg Phe Leu Ala Gly Glu Lys 
280 285 290 

atg ctg acc gag gtg gac ate cac aaa ggt tac tagagcagtg gctttgaata 1032 
Met Leu Thr Glu Val Asp lie His Lys Gly Tyr 
295 300 

tag 1035 



<210> 144 
<211> 304 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 144 

Met Lys lie Phe Val Gly Phe Gly Asp Tyr Pro Leu Thr Thr Lys Ala 
15 10 15 



Leu Lys Glu Ala Gly Ala Glu lie Val Asp Ser Leu Glu Lys Ala Glu 
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20 



25 



30 



Gly Phe Val Phe Thr Gin 

35 



Thr Pro Gly Thr Glu Phe Pro Leu Leu Pro 
40 45 



Asp Gly Val Arg Trp Val 
50 



Gin Phe Pro Asn Ala Gly Leu Asn Ala Tyr 
55 60 



Phe Thr Ala Gly Gin He 
65 70 



Asp Asp Lys Arg Arg Trp Ser Asn Ala Ser 
75 80 



Gly Val Tyr Gly Gin Gin 
85 



Val Ala Glu Ala Ala Met Ala Leu Leu Leu 
90 95 



Gly Leu He His Met His 
100 



Pro Thr Met Val Arg Ala Asp Ser Trp Ala 
105 110 



Pro Ser Thr Gin He Asp 
115 



Gin Gin Thr Arg Trp Leu Asp Gly Ala Thr 
120 125 



Val Ala He Val Gly Ala 
130 



Gly Gly lie Gly Lys His Leu Ala Ala Met 
135 140 



Leu Lys Pro Phe Gly Ala 
145 150 



Lys Ser Leu Ala Val Ser Arg Thr Gly Thr 
155 160 



Pro Thr Gin Asp Phe Asp 
165 



Ala Thr Glu Pro He Ser Asn Leu His Gin 
170 175 



Val Leu Ala Asp Ala Asp 
180 



His Val Val Leu Cys Val Pro Leu Thr Ala 
185 190 



Asp Thr Tyr His Leu lie 
195 



Gly Lys Ala Glu Leu Lys Ala Met Gin Ser 
200 205 



Thr Ala He Leu lie Asn 
210 



Val Ala Arg Gly Glu Val Val Asp Thr Glu 
215 220 



Ala Leu Val Asp Ala Leu 
225 230 



Asp Ala Gin Glu lie Ser Gly Ala Gly Leu 
235 240 



Asp Val Thr Asp Pro Glu 
245 



Pro Leu Pro Asp Asp His Pro Leu Trp Gly 
250 255 



Arg Ser Asn Val He He 
260 



Thr Pro His Val Ala Asn Thr Leu Thr Ser 
265 270 



Met Asp Arg Met Leu Ala 
275 



Pro Val Val Ala Glu Asn Tyr Arg Arg Phe 
280 285 



Leu Ala Gly Glu Lys Met 
290 



Leu Thr Glu Val Asp He His Lys Gly Tyr 
295 300 



<210> 145 
<211> 687 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (62) . . (664) 

<223> RXN01130 

<400> 145 

agttcgtggc ggatgctgtg aacgtttccg gtggtcgcgt gggcgaagag gttctgtgtg 60 

gatg gat ctg get cgc aag ctt ggt ctt ctt get ggc aag ctt gtc gac 109 
Met Asp Leu Ala Arg Lys Leu Gly Leu Leu Ala Gly Lys Leu Val Asp 
15 10 15 

gec gec cca gtc tec att gag gtt gag get cga ggc gag ctt tct tec 157 
Ala Ala Pro Val Ser lie Glu Val Glu Ala Arg Gly Glu Leu Ser Ser 
20 25 30 

gag cag gtc aat gca ctt ggt ttg tec get gtt cgt ggt ttg ttc tec 205 
Glu Gin Val Asn Ala Leu Gly Leu Ser Ala Val Arg Gly Leu Phe Ser 
35 40 45 

gga att ate gaa gag tec gtt act ttc gtc aac get cct cgc att get 253 
Gly lie lie Glu Glu Ser Val Thr Phe Val Asn Ala Pro Arg lie Ala 
50 55 60 

gaa gag cgt ggc ctg gac ate tec gtg aag ace aac tct gag tct gtt 301 
Glu Glu Arg Gly Leu Asp lie Ser Val Lys Thr Asn Ser Glu Ser Val 
65 70 75 80 

act cac cgt tec gtc ctg cag gtc aag gtc att act ggc age ggc gcg 34 9 
Thr His Arg Ser Val Leu Gin Val Lys Val lie Thr Gly Ser Gly Ala 
85 90 95 

age gca act gtt gtt ggt gee ctg act ggt ctt gag cgc gtt gag aag 397 
Ser Ala Thr Val Val Gly Ala Leu Thr Gly Leu Glu Arg Val Glu Lys 
100 105 110 

ate acc cgc ate aat ggc cgt ggc ctg gat ctg cgc gca gag ggt ctg 445 
lie Thr Arg lie Asn Gly Arg Gly Leu Asp Leu Arg Ala Glu Gly Leu 
115 120 125 

aac etc ttc ctg cag tac act gac get cct ggt gca ctg ggt acc gtt 493 
Asn Leu Phe Leu Gin Tyr Thr Asp Ala Pro Gly Ala Leu Gly Thr Val 
130 135 140 

ggt acc aag ctg ggt get get ggc ate aac ate gag get get gcg ttg 541 
Gly Thr Lys Leu Gly Ala Ala Gly lie Asn lie Glu Ala Ala Ala Leu 
145 150 155 160 

act cag get gag aag ggt gac ggc get gtc ctg ate ctg cgt gtt gag 589 
Thr Gin Ala Glu Lys Gly Asp Gly Ala Val Leu lie Leu Arg Val Glu 
165 170 175 

tec get gtc tct gaa gag ctg gaa get gaa ate aac get gag ttg ggt 637 
Ser Ala Val Ser Glu Glu Leu Glu Ala Glu lie Asn Ala Glu Leu Gly 
180 185 190 

get act tec ttc cag gtt gat ctt gac taattagaga tecatttget 684 
Ala Thr Ser Phe Gin Val Asp Leu Asp 
195 200 
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tga 



<210> 146 
<211> 201 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 146 

Met Asp Leu Ala Arg Lys Leu Gly Leu Leu Ala Gly Lys Leu Val Asp 
15 10 15 

Ala Ala Pro Val Ser lie Glu Val Glu Ala Arg Gly Glu Leu Ser Ser 
20 25 30 

Glu Gin Val Asn Ala Leu Gly Leu Ser Ala Val Arg Gly Leu Phe Ser 
35 40 45 

Gly lie lie Glu Glu Ser Val Thr Phe Val Asn Ala Pro Arg lie Ala 
50 55 60 

Glu Glu Arg Gly Leu Asp lie Ser Val Lys Thr Asn Ser Glu Ser Val 
65 70 75 80 

Thr His Arg Ser Val Leu Gin Val Lys Val lie Thr Gly Ser Gly Ala 
85 90 95 

Ser Ala Thr Val Val Gly Ala Leu Thr Gly Leu Glu Arg Val Glu Lys 
100 105 110 

lie Thr Arg lie Asn Gly Arg Gly Leu Asp Leu Arg Ala Glu Gly Leu 
115 120 125 

Asn Leu Phe Leu Gin Tyr Thr Asp Ala Pro Gly Ala Leu Gly Thr Val 
130 135 140 

Gly Thr Lys Leu Gly Ala Ala Gly lie Asn lie Glu Ala Ala Ala Leu 
145 150 155 160 

Thr Gin Ala Glu Lys Gly Asp Gly Ala Val Leu lie Leu Arg Val Glu 
165 170 175 

Ser Ala Val Ser Glu Glu Leu Glu Ala Glu lie Asn Ala Glu Leu Gly 
180 185 190 

Ala Thr Ser Phe Gin Val Asp Leu Asp 
195 200 



<210> 147 
<211> 326 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (303) 
<223> FRXA01130 

<400> 147 

gtt ggt gcc ctg act ggt ctt gag cgc gtt gag aag ate acc cgc ate 
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Val Gly Ala Leu Thr Gly Leu Glu Arg Val Glu Lys lie Thr Arg lie 
1 5 ' 10 15 

aat ggc cgt ggc ctg gat ctg cgc gca gag ggt ctg aac etc ttc ctg 96 
Asn Gly Arg Gly Leu Asp Leu Arg Ala Glu Gly Leu Asn Leu Phe Leu 
20 25 30 

cag tac act gac get cct ggt gca ctg ggt acc gtt ggt acc aag ctg 144 
Gin Tyr Thr Asp Ala Pro Gly Ala Leu Gly Thr Val Gly Thr Lys Leu 
35 40 45 

ggt get get ggc ate aac ate gag get get gcg ttg act cag get gag 192 
Gly Ala Ala Gly lie Asn lie Glu Ala Ala Ala Leu Thr Gin Ala Glu 
50 55 60 

aag ggt gac ggc get gtc ctg ate ctg cgt gtt gag tec get gtc tct 240 
Lys Gly Asp Gly Ala Val Leu lie Leu Arg Val Glu Ser Ala Val Ser 
65 70 75 80 

gaa gag ctg gaa get gaa ate aac get gag ttg ggt get act tec ttc 288 
Glu Glu Leu Glu Ala Glu lie Asn Ala Glu Leu Gly Ala Thr Ser Phe 
85 90 95 

cag gtt gat ctt gac taattagaga tecatttget tga 326 
Gin Val Asp Leu Asp 
100 



<210> 148 
<211> 101 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 148 

Val Gly Ala Leu Thr Gly Leu Glu Arg Val Glu Lys lie Thr Arg lie 
15 10 15 

Asn Gly Arg Gly Leu Asp Leu Arg Ala Glu Gly Leu Asn Leu Phe Leu 
20 25 30 

Gin Tyr Thr Asp Ala Pro Gly Ala Leu Gly Thr Val Gly Thr Lys Leu 
35 40 45 

Gly Ala Ala Gly lie Asn lie Glu Ala Ala Ala Leu Thr Gin Ala Glu 
50 55 60 

Lys Gly Asp Gly Ala Val Leu lie Leu Arg Val Glu Ser Ala Val Ser 
65 70 75 80 

Glu Glu Leu Glu Ala Glu lie Asn Ala Glu Leu Gly Ala Thr Ser Phe 
85 90 95 

Gin Val Asp Leu Asp 
100 



<210> 149 
<211> 604 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (604) 

<223> RXN03112 

<400> 149 

gtgagcacgc aatttctttg ctgctgtcta ctgctcgcca gatcctgctg ctgatgcgac 60 

gctgcgtgag ggcgagtgga agcggtcttc tttcaacggt gtg gaa att ttc gga 115 

Val Glu He Phe Gly 
1 5 

aaa act gtc ggt ate gtc ggt ttt ggc cac att ggt cag ttg ttt get 163 
Lys Thr Val Gly He Val Gly Phe Gly His He Gly Gin Leu Phe Ala 
10 15 20 

cag cgt ctt get gcg ttt gag acc ace att gtt get tac gat cct tac 211 
Gin Arg Leu Ala Ala Phe Glu Thr Thr lie Val Ala Tyr Asp Pro Tyr 
25 30 35 

get aac cct get cgt gcg get cag ctg aac gtt gag ttg gtt gag ttg 259 
Ala Asn Pro Ala Arg Ala Ala Gin Leu Asn Val Glu Leu Val Glu Leu 
40 45 50 

gat gag ctg atg age cgt tct gac ttt gtc acc att cac ctt cct aag 307 
Asp Glu Leu Met Ser Arg Ser Asp Phe Val Thr He His Leu Pro Lys 
55 60 65 

acc aag gaa act get ggc atg ttt gat gcg cac etc ctt get aag tec 355 
Thr Lys Glu Thr Ala Gly Met Phe Asp Ala His Leu Leu Ala Lys Ser 
70 75 80 85 

aag aag ggc cag ate ate ate aac get get cgt ggt ggc ctt gtt gat 403 
Lys Lys Gly Gin He He He Asn Ala Ala Arg Gly Gly Leu Val Asp 
90 95 100 

gag cag get ttg get gat gcg att gag tec ggt cac att cgt ggc get 451 
Glu Gin Ala Leu Ala Asp Ala He Glu Ser Gly His He Arg Gly Ala 
105 110 115 

ggt ttc gat gtg tac tec acc gag cct tgc act gat tct cct ttg ttc 499 
Gly Phe Asp Val Tyr Ser Thr Glu Pro Cys Thr Asp Ser Pro Leu Phe 
120 125 130 

aag ttg cct * cag gtt gtt gtg act cct cac ttg ggt get tct act gaa 547 
Lys Leu Pro Gin Val Val Val Thr Pro His Leu Gly Ala Ser Thr Glu 
135 140 145 

gag get caa gat cgt gcg ggt act gac att get gat tct gtg etc aag 595 
Glu Ala Gin Asp Arg Ala Gly Thr Asp He Ala Asp Ser Val Leu Lys 
150 155 160 165 

gcg ctg get 604 
Ala Leu Ala 



<210> 150 
<211> 168 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 150 

Val Glu He Phe Gly Lys Thr Val Gly He Val Gly Phe Gly His He 
15 10 15 

Gly Gin Leu Phe Ala Gin Arg Leu Ala Ala Phe Glu Thr Thr He Val 
20 25 30 

Ala Tyr Asp Pro Tyr Ala Asn Pro Ala Arg Ala Ala Gin Leu Asn Val 
35 40 45 

Glu Leu Val Glu Leu Asp Glu Leu Met Ser Arg Ser Asp Phe Val Thr 
50 55 60 

He His Leu Pro Lys Thr Lys Glu Thr Ala Gly Met Phe Asp Ala His 
65 70 75 80 

Leu Leu Ala Lys Ser Lys Lys Gly Gin He He He Asn Ala Ala Arg 
85 90 95 

Gly Gly Leu Val Asp Glu Gin Ala Leu Ala Asp Ala He Glu Ser Gly 
100 105 110 

His He Arg Gly Ala Gly Phe Asp Val Tyr Ser Thr Glu Pro Cys Thr 
115 120 125 

Asp Ser Pro Leu Phe Lys Leu Pro Gin Val Val Val Thr Pro His Leu 
130 135 140 

Gly Ala Ser Thr Glu Glu Ala Gin Asp Arg Ala Gly Thr Asp He Ala 
145 150 155 160 

Asp Ser Val Leu Lys Ala Leu Ala 
165 



<210> 151 
<211> 649 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (649) 
<223> FRXA01133 

<400> 151 

tgtttctagt cgcacgccaa aacccggcgt ggacacgtct gcagccgacg cggtcgtgcc 60 

tgttgtagac ggacattcct agtttttcca ggagtaactt gtg age cag aat ggc 115 

Val Ser Gin Asn Gly 
1 5 

cgt ccg gta gtc etc ate gee gat aag ctt gcg cag tec act gtt gac 163 
Arg Pro Val Val Leu He Ala Asp Lys Leu Ala Gin Ser Thr Val Asp 
10 15 20 

gcg ctt gga gat gca gta gaa gtc cgt tgg gtt gac gga cct aac cgc 211 
Ala Leu Gly Asp Ala Val Glu Val Arg Trp Val' Asp Gly Pro Asn Arg 
25 30 35 
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cca gaa ctg ctt gat gca gtt aag gaa gcg gac gca ctg etc gtg cgt 259 
Pro Glu Leu Leu Asp Ala Val Lys Glu Ala Asp Ala Leu Leu Val Arg 
40 45 50 

tct get ace act gtc gat get gaa gtc ate gee get gee cct aac ttg 307 
Ser Ala Thr Thr Val Asp Ala Glu Val lie Ala Ala Ala Pro Asn Leu 
55 60 65 

aag ate gtc ggt cgt gee ggc gtg ggc ttg gac aac gtt gac ate cct 355 
Lys lie Val Gly Arg Ala Gly Val Gly Leu Asp Asn Val Asp lie Pro 
70 75 80 85 

get gee act gaa get ggc gtc atg gtt get aac gca ccg acc tct aat 403 
Ala Ala Thr Glu Ala Gly Val Met Val Ala Asn Ala Pro Thr Ser Asn 
90 95 100 

att cac tec get tgt gag cac gca att tct ttg ctg ctg tct act get 451 
lie His Ser Ala Cys Glu His Ala lie Ser Leu Leu Leu Ser Thr Ala 
105 110 115 

cgc cag ate ctg ctg ctg atg cga cgc tgc gtg agg gcg agt gga age 4 99 
Arg Gin lie Leu Leu Leu Met Arg Arg Cys Val Arg Ala Ser Gly Ser 
120 125 130 

ggt ctt ctt tea acg gtg tgg aaa ttt teg gaa aaa ctg teg gta teg 547 
Gly Leu Leu Ser Thr Val Trp Lys Phe Ser Glu Lys Leu Ser Val Ser 
135 140 145 

teg gtt ttg gee aca ttg gtc agt tgt ttg etc age gtc ttg ctg cgt 595 
Ser Val Leu Ala Thr Leu Val Ser Cys Leu Leu Ser Val Leu Leu Arg 
150 155 160 165 



ttg aga cca cca ttg ttg ctt acg ate ctt acg eta acc ctg ctt cgt 
Leu Arg Pro Pro Leu Leu Leu Thr lie Leu Thr Leu Thr Leu Leu Arg 



170 175 180 



643 



gcg ggt 64 9 

Ala Gly 



<210> 152 
<211> 183 
<212> PRT 

<213> Corynebacterium glut amicum 
<400> 152 

Val Ser Gin Asn Gly Arg Pro Val Val Leu lie Ala Asp Lys Leu Ala 
15 10 15 

Gin Ser Thr Val Asp Ala Leu Gly Asp Ala Val Glu Val Arg Trp Val 
20 25 30 

Asp Gly Pro Asn Arg Pro Glu Leu Leu Asp Ala Val Lys Glu Ala Asp 
35 40 45 

Ala Leu Leu Val Arg Ser Ala Thr Thr Val Asp Ala Glu Val lie Ala 
50 55 60 

Ala Ala Pro Asn Leu Lys lie Val Gly Arg Ala Gly Val Gly Leu Asp 
65 70 75 80 
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c 

IssJ 



Asn Val Asp He Pro Ala Ala Thr Glu Ala Gly Val Met Val Ala Asn 
85 90 95 

Ala Pro Thr Ser Asn He His Ser Ala Cys Glu His Ala He Ser Leu 
100 105 110 

Leu Leu Ser Thr Ala Arg Gin He Leu Leu Leu Met Arg Arg Cys Val 
115 120 125 

Arg Ala Ser Gly Ser Gly Leu Leu Ser Thr Val Trp Lys Phe Ser Glu 
130 135 140 

Lys Leu Ser Val Ser Ser Val Leu Ala Thr Leu Val Ser Cys Leu Leu 
145 150 155 160 

Ser Val Leu Leu Arg Leu Arg Pro Pro Leu Leu Leu Thr He Leu Thr 
165 170 175 

Leu Thr Leu Leu Arg Ala Gly 
180 



<210> 153 
<211> 1011 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (988) 

<223> RXN00871 

<400> 153 

gggaaaaggc gatcaccagc cgttggctcg acccagcaac ccacggtggc attaacctcg 60 

gtttcccaca gaacgattaa ttgaaggaga gcacaggact atg cgt tgg ttc cat 115 

Met Arg Trp Phe His 
1 5 

aag aag ggc gaa ctg gcc cga gat ggt tgg caa age gtt gtc gat gec 163 
Lys Lys Gly Glu Leu Ala Arg Asp Gly Trp Gin Ser Val Val Asp Ala 
10 15 20 

acc acc cca ggt tgg gaa tat acc ggc ate cgc att gcc gaa ctg ggc 211 
Thr Thr Pro Gly Trp Glu Tyr Thr Gly He Arg He Ala Glu Leu Gly 
25 30 35 

agt ggt gaa teg ctt gaa ctg aat gac act ggt gtg gaa cgc ate ttc 259 
Ser Gly Glu Ser Leu Glu Leu Asn Asp Thr Gly Val Glu Arg He Phe 
40 45 50 

att cca ctt cag ggc age ttc gat gtt gcc cac cat ggt cag gtg acc 307 
He Pro Leu Gin Gly Ser Phe Asp Val Ala His His Gly Gin Val Thr 
55 60 65 

cat ctt cac gga aga aag tea gtc ttt gat gga cca acc gat gtg etc 355 
His Leu His Gly Arg Lys Ser Val Phe Asp Gly Pro Thr Asp Val Leu 
70 75 80 85 

tac etc ccc act gga caa aca gca acg etc agt ggt cag gga cga gtc 403 
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Tyr Leu Pro Thr Gly Gin Thr Ala Thr Leu Ser Gly Gin Gly Arg Val 

90 95 100 

gcc gtg gcg gaa get ccc act cag gaa ccc aag gag tgg aag tac ate 4 51 

Ala Val Ala Glu Ala Pro Thr Gin Glu Pro Lys Glu Trp Lys Tyr lie 
105 110 115 

get cca gca gaa act cct gtg gag ttg cgt gga get ggc cgc teg age 4 99 

Ala Pro Ala Glu Thr Pro Val Glu Leu Arg Gly Ala Gly Arg Ser Ser 
120 125 130 

cga caa gtc cac aac ttt ggc ace ccg gaa get etc gat get get cga 547 

Arg Gin Val His. Asn Phe Gly Thr Pro Glu Ala Leu Asp Ala Ala Arg 
135 140 145 

eta ate gtg tgt gaa gta ate ace cca ggt gaa aac tgg age tct tac 595 

Leu lie Val Cys Glu Val lie Thr Pro Gly Glu Asn Trp Ser Ser Tyr 
150 155 160 165 

cct cca cac aag cat gat gag cac ate cca gga cac gag tec aag ctg 643 

Pro Pro His Lys His Asp Glu His lie Pro Gly His Glu Ser Lys Leu 

170 175 180 

gag gaa ate tac tac ttc gaa age gcc cca teg cga gtt ggt ggc agg 691 

Glu Glu lie Tyr Tyr Phe Glu Ser Ala Pro Ser Arg Val Gly Gly Arg 
185 190 195 

gcc gaa gca gca gaa gga get ttc gga atg ttt tec ace tac tec tea 739 

Ala Glu Ala Ala Glu Gly Ala Phe Gly Met Phe Ser Thr Tyr Ser Ser 
200 205 210 

cca gcg ggg gag ate gat ate aac gcc atg gtg tac age ggc gat ate 787 

Pro Ala Gly Glu lie Asp lie Asn Ala Met Val Tyr Ser Gly Asp lie 
215 220 225 

gcg eta gtt cct ttc gga tac cac ggc cct gcc .gtg gca gca cct ggc 835 

Ala Leu Val Pro Phe Gly Tyr His Gly Pro Ala Val Ala Ala Pro Gly 
230 235 240 245 

tat gac ttg tac tac etc aac gtc atg gca gga cct gat ccg gag aga 883 

Tyr Asp Leu Tyr Tyr Leu Asn Val Met Ala Gly Pro Asp Pro Glu Arg 

250 255 260 

ate tgg ctg att aac gat gac cca gcg cac gcc tgg gtt cga gat aca 931 

lie Trp Leu lie Asn Asp Asp Pro Ala His Ala Trp Val Arg Asp Thr 
265 270 275 

tgg acc ggg caa gca ttt gat gat cgc ttg cca tat gag aac gca aac 979 

Trp Thr Gly Gin Ala Phe Asp Asp Arg Leu Pro Tyr Glu Asn Ala Asn 
280 285 290 

aag gag gga taaaatttca tggctgaaac gaa 1011 
Lys Glu Gly 
295 



<210> 154 
<211> 296 
<212> PRT 

<213> Corynebacterium glut ami cum 
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<400> 154 
Met Arg Trp 
1 



Phe His 
5 



Lys Lys Gly 



Glu Leu Ala Arg Asp Gly Trp Gin 
10 15 



Ser Val Val 



Asp Ala 
20 



Thr Thr Pro 



Gly Trp Glu Tyr Thr Gly lie Arg 
25 30 



lie Ala Glu 
35 



Leu Gly 



Ser Gly Glu 
40 



Ser Leu Glu Leu Asn Asp Thr Gly 
45 



Val Glu Arg 
50 

His Gly Gin 
65 



lie Phe lie Pro Leu Gin Gly Ser Phe Asp Val Ala His 
55 60 

Val Thr His Leu His Gly Arg Lys Ser Val Phe Asp Gly 

70 75 80 



Pro Thr Asp 
Gly Gin Gly 



Val Leu 
85 

Arg Val 
100 



Tyr Leu Pro 



Ala Val Ala 



Thr Gly Gin Thr Ala Thr Leu Ser 
90 95 

Glu Ala Pro Thr Gin Glu Pro Lys 
105 110 



Glu Trp Lys 
115 



Tyr lie 



Ala Pro Ala 
120 



Glu Thr Pro Val Glu Leu Arg Gly 
125 



Ala Gly Arg 
130 



Ser Ser 



Arg Gin Val 
135 



His Asn Phe Gly Thr Pro Glu Ala 
140 



Leu Asp Ala 
145 



Ala Arg 



Leu lie Val 
150 



Cys Glu Val lie Thr Pro Gly Glu 
155 160 



Asn Trp Ser 



Ser Tyr 
165 



Pro Pro His 



Lys His Asp Glu His lie Pro Gly 
170 175 



His Glu Ser 



Lys Leu 
180 



Glu Glu lie 



Tyr Tyr Phe Glu Ser Ala Pro Ser 
185 190 



Arg Val Gly 
195 



Gly Arg Ala Glu Ala Ala Glu Gly Ala Phe Gly Met Phe 
200 205 



Ser Thr Tyr 
210 



Ser Ser Pro Ala Gly Glu lie Asp lie Asn Ala Met Val 
215 220 



Tyr Ser Gly Asp lie Ala Leu Val Pro Phe Gly Tyr His Gly Pro Ala 
225 230 235 240 



Val Ala Ala 



Pro Asp Pro 



Pro Gly 
245 

Glu Arg 
260 



Tyr Asp Leu 
lie Trp Leu 



Tyr Tyr Leu Asn Val Met Ala Gly 

250 255 

lie Asn Asp Asp Pro Ala His Ala 

265 270 



Trp Val Arg 
275 



Asp Thr Trp Thr Gly Gin Ala Phe Asp Asp Arg Leu Pro 
280 285 



Tyr Glu Asn 
290 



Ala Asn 



Lys Glu Gly 
295 



<210> 155 
<211> 964 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (964) 
<223> FRXA00871 

<400> 155 

gggaaaaggc gatcaccagc cgttggctcg acccagcaac ccacggtggc attaacctcg 60 

gtttcccaca gaacgattaa ttgaaggaga gcacaggact atg cgt tgg ttc cat 115 

Met Arg Trp Phe His 

1 5 

aag aag ggc gaa ctg gcc cga gat ggt tgg caa age gtt gtc gat gec 163 

Lys Lys Gly Glu Leu Ala Arg Asp Gly Trp Gin Ser Val Val Asp Ala 

10 15 20 

acc acc cca ggt tgg gaa tat acc ggc ate cgc att gcc gaa ctg ggc 211 
Thr Thr Pro Gly Trp Glu Tyr Thr Gly lie Arg lie Ala Glu Leu Gly 
25 30 35 

agt ggt gaa teg ctt gaa ctg aat gac act ggt gtg gaa cgc ate ttc 259 
Ser Gly Glu Ser Leu Glu Leu Asn Asp Thr Gly Val Glu Arg lie Phe 
40 45 50 

att cca ctt cag ggc age ttc gat gtt gcc cac cat ggt cag gtg acc 307 
lie Pro Leu Gin Gly Ser Phe Asp Val Ala His His Gly Gin Val Thr 
55 60 65 

cat ctt cac gga aga aag tea gtc ttt gat gga cca acc gat gtg etc 355 
His Leu His Gly Arg Lys Ser Val Phe Asp Gly Pro Thr Asp Val Leu 
70 75 80 85 

tac etc ccc act gga caa aca gca acg etc agt ggt cag gga cga gtc 403 
Tyr Leu Pro Thr Gly Gin Thr Ala Thr Leu Ser Gly Gin Gly Arg Val 
90 95 100 

gcc gtg gcg gaa get ccc act cag gaa ccc aag gag tgg aag tac ate 451 
Ala Val Ala Glu Ala Pro Thr Gin Glu Pro Lys Glu Trp Lys Tyr lie 
105 110 115 

get cca gca gaa act cct gtg gag ttg cgt gga get ggc cgc teg age 4 99 
Ala Pro Ala Glu Thr Pro Val Glu Leu Arg Gly Ala Gly Arg Ser Ser 
120 125 130 

cga caa gtc cac aac ttt ggc acc ccg gaa get etc gat get get cga 547 
Arg Gin Val His Asn Phe Gly Thr Pro Glu Ala Leu Asp Ala Ala Arg 
135 140 145 

eta ate gtg tgt gaa gta ate acc cca ggt gaa aac tgg age tct tac 595 
Leu lie Val Cys Glu Val lie Thr Pro Gly Glu Asn Trp Ser Ser Tyr 
150 155 160 165 

cct cca cac aag cat gat gag cac ate cca gga cac gag tec aag ctg 643 
Pro Pro His Lys His Asp Glu His lie Pro Gly His Glu Ser Lys Leu 
170 175 180 



gag gaa ate tac tac ttc gaa age gcc cca teg cga gtt ggt ggc agg 
Glu Glu lie Tyr Tyr Phe Glu Ser Ala Pro Ser Arg Val Gly Gly Arg 



691 
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185 190 195 

gcc gaa gca gca gaa gga get ttc gga atg ttt tec acc tac tec tea 739 
Ala Glu Ala Ala Glu Gly Ala Phe Gly Met Phe Ser Thr Tyr Ser Ser 
200 205 210 

cca gcg ggg gag ate gat ate aac gcc atg gtg tac age ggc gat ate 787 
Pro Ala Gly Glu lie Asp lie Asn Ala Met Val Tyr Ser Gly Asp lie 
215 220 225 

gcg eta gtt cct ttc gga tac cac ggc cct gcc gtg gca gca cct ggc 835 
Ala Leu Val Pro Phe Gly Tyr His Gly Pro Ala Val Ala Ala Pro Gly 
230 235 240 245 

tat gac ttg tac tac etc aac gtc atg gca gga cct gat ccg gag aga 883 
Tyr Asp Leu Tyr Tyr Leu Asn Val Met Ala Gly Pro Asp Pro Glu Arg 
250 255 260 

ate tgg ctg att aac gat gac cca gcg cac gcc tgg gtt cga gat aca 931 
lie Trp Leu lie Asn Asp Asp Pro Ala His Ala Trp Val Arg Asp Thr 
265 270 275 

tgg acc ggg caa gca ttt gat gat cgc ttg cca 964 
Trp Thr Gly Gin Ala Phe Asp Asp Arg Leu Pro 
280 285 



<210> 156 
<211> 288 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 156 

Met Arg Trp Phe His Lys Lys Gly Glu Leu Ala Arg Asp Gly Trp Gin 
15 10 15 

Ser Val Val Asp Ala Thr Thr Pro Gly Trp Glu Tyr Thr Gly lie Arg 
20 25 30 

lie Ala Glu Leu Gly Ser Gly Glu Ser Leu Glu Leu Asn Asp Thr Gly 
35 40 45 

Val Glu Arg lie Phe He Pro Leu Gin Gly Ser Phe Asp Val Ala His 
50 55 60 

His Gly Gin Val Thr His Leu His Gly Arg Lys Ser Val Phe Asp Gly 
65 70 75 80 

Pro Thr Asp Val Leu Tyr Leu Pro Thr Gly Gin Thr Ala Thr Leu Ser 
85 90 95 

Gly Gin Gly Arg Val Ala Val Ala Glu Ala Pro Thr Gin Glu Pro Lys 
100 105 110 

Glu Trp Lys Tyr He Ala Pro Ala Glu Thr Pro Val Glu Leu Arg Gly 
115 120 125 

Ala Gly Arg Ser Ser Arg Gin Val His Asn Phe Gly Thr Pro Glu Ala 
130 135 140 



Leu Asp Ala Ala Arg Leu He Val Cys Glu Val He Thr Pro Gly Glu 
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145 

Asn Trp Ser Ser 



His Glu Ser Lys 
180 

Arg Val Gly Gly 
195 

Ser Thr Tyr Ser 
210 

Tyr Ser Gly Asp 
225 

Val Ala Ala Pro 



Pro Asp Pro Glu 
260 

Trp Val Arg Asp 
275 



150 

Tyr Pro Pro His 
165 

Leu Glu Glu lie 



Arg Ala Glu Ala 
200 

Ser Pro Ala Gly 
215 

lie Ala Leu Val 
230 

Gly Tyr Asp Leu 
245 

Arg lie Trp Leu 



Thr Trp Thr Gly 
280 



155 

Lys His Asp Glu 
170 

Tyr Tyr Phe Glu 
185 

Ala Glu Gly Ala 



Glu lie Asp lie 
220 

Pro Phe Gly Tyr 
235 

Tyr Tyr Leu Asn 
250 

lie Asn Asp Asp 
265 

Gin Ala Phe Asp 



160 

His lie Pro Gly 
175 

Ser Ala Pro Ser 
190 

Phe Gly Met Phe 
205 

Asn Ala Met Val 



His Gly Pro Ala 
240 

Val Met Ala Gly 
2 55 

Pro Ala His Ala 
270 

Asp Arg Leu Pro 
285 



<210> 157 
<211> 373 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (373) 

<223> RXN02829 

<400> 157 

tttttcgttt aatctcatat ttaaacacgt tccttttaat tggttttata aattgataaa 60 

ctgaattcgt cagttaaagt gtatcgaaag gagactggac atg caa aaa aat att 115 

Met Gin Lys Asn lie 
1 5 

eta aaa agt ggc ate gaa att tct gaa ctt ggg tta ggt tgc atg agt 163 
Leu Lys Ser Gly lie Glu lie Ser Glu Leu Gly Leu Gly Cys Met Ser 
10 15 20 

tta ggc aca gat tat aaa aaa gcg caa cca att att gaa agt gca att 211 
Leu Gly Thr Asp Tyr Lys Lys Ala Gin Pro lie lie Glu Ser Ala lie 
25 30 35 

gat. aat ggt att acg tat ttt gat act gca gat att tac gat caa gga 259 
Asp Asn Gly lie Thr Tyr Phe Asp Thr Ala Asp lie Tyr Asp Gin Gly 
40 45 50 



gtt aat gaa gaa att gtt ggt aaa gec tta aaa aaa tat caa aat cgt 
Val Asn Glu Glu lie Val Gly Lys Ala Leu Lys Lys Tyr Gin Asn Arg 



307 
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gat gac ate gtt ate gga act aaa gtt gga aat cga tta act gac gat 355 
Asp Asp lie Val lie Gly Thr Lys Val Gly Asn Arg Leu Thr Asp Asp 
70 75 80 85 

gga cat atg acg tgg gat 373 
Gly His Met Thr Trp Asp 
90 



<210> 158 
<211> 91 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 158 

Met Gin Lys Asn lie Leu Lys Ser Gly lie Glu lie Ser Glu Leu Gly 
15 10 15 

Leu Gly Cys Met Ser Leu Gly Thr Asp Tyr Lys Lys Ala Gin Pro lie 
20 25 30 

lie Glu Ser Ala lie Asp Asn Gly lie Thr Tyr Phe Asp Thr Ala Asp 
35 40 45 

lie Tyr Asp Gin Gly Val Asn Glu Glu lie Val Gly Lys Ala Leu Lys 
50 55 60 

Lys Tyr Gin Asn Arg Asp Asp lie Val lie Gly Thr Lys Val Gly Asn 
65 70 75 80 

Arg Leu Thr Asp Asp Gly His Met Thr Trp Asp 
85 90 



<210> 159 
<211> 376 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (376) 

<223> FRXA02829 

<400> 159 

tttttcgttt aatctcatat ttaaacacgt tccttttaat tggttttata aattgataaa 60 

115 



163 



10 15 



aat 


att 


Asn 


He 




5 


atg 


agt 


Met 


Ser 


20 





tta ggc aca gat tat aaa aaa gcg caa cca att att gaa agt gca att 211 
Leu Gly Thr Asp Tyr Lys Lys Ala Gin Pro He He Glu Ser Ala He 
25 30 35 
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gat aat ggt att acg tat ttt gat act gca gat att tac gat caa gga 259 
Asp Asn Gly lie Thr Tyr Phe Asp Thr Ala Asp lie Tyr Asp Gin Gly 
40 45 50 

gtt aat gaa gaa att gtt ggt aaa gcc tta aaa aaa tat caa aat cgt 307 
Val Asn Glu Glu lie Val Gly Lys Ala Leu Lys Lys Tyr Gin Asn Arg 
55 60 65 

gat gac ate gtt ate gga act aaa gtt gga aat cga tta act gac gat 355 
Asp Asp lie Val lie Gly Thr Lys Val Gly Asn Arg Leu Thr Asp Asp 
70 75 80 85 

gga cat atg acg tgg gga tec 376 
Gly His Met Thr Trp Gly Ser 
90 



<210> 160 
<211> 92 
<212> PRT 

<213> Corynebacteriura glutamicum 
<400> 160 

Met Gin Lys Asn lie Leu Lys Ser Gly lie Glu lie Ser Glu Leu Gly 
15 10 15 

Leu Gly Cys Met Ser Leu Gly Thr Asp Tyr Lys Lys Ala Gin Pro lie 
20 25 30 

lie Glu Ser Ala lie Asp Asn Gly lie Thr Tyr Phe Asp Thr Ala Asp 
35 40 45 

lie Tyr Asp Gin Gly Val Asn Glu Glu lie Val Gly Lys Ala Leu Lys 
50 55 60 

Lys Tyr Gin Asn Arg Asp Asp lie Val lie Gly Thr Lys Val Gly Asn 
65 70 75 80 

Arg Leu Thr Asp Asp Gly His Met Thr Trp Gly Ser 
85 90 



<210> 161 
<211> 948 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (925) 

<223> RXN01468 

<400> 161 

tgecaaggat ttgaccaccg tgcaggattt gattgacttt attaacacca ataaggctga 60 

ttagcgggaa aatttcgccc aaaacaggga caatggtgtt atg aca gtg aac att 115 

Met Thr Val Asn lie 
1 5 



tea tat ctg acc gac atg gac ggc gtc etc ate aaa gag ggc gag ata 
Ser Tyr Leu Thr Asp Met Asp Gly Val Leu lie Lys Glu Gly Glu lie 



163 
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10 15 20 

att ccg ggt gca gat cgt ttt ctt cag tct etc acc gat aac aat gtg 211 

lie Pro Gly Ala Asp Arg Phe Leu Gin Ser Leu Thr Asp Asn Asn Val 

25 30 35 

gag ttt atg gtt ttg acc aac aac tec att ttc acc ccg agg gat ctt 259 

Glu Phe Met Val Leu Thr Asn Asn Ser lie Phe Thr Pro Arg Asp Leu 

40 45 50 

tct gca cgt ctt aag act tec ggt ttg gat ate ccg ccg gag cgt att 307 

Ser Ala Arg Leu Lys Thr Ser Gly Leu Asp lie Pro Pro Glu Arg lie 

55 60 65 

tgg act tct gca acc gec act get cac ttc ctg aaa tec cag gtc aag 355 

Trp Thr Ser Ala Thr Ala Thr Ala His Phe Leu Lys Ser Gin Val Lys 

70 75 80 85 

gag ggc aca gee tat gtt gtt ggc gag tec ggt ctg acc act gcg ttg 403 

Glu Gly Thr Ala Tyr Val Val Gly Glu Ser Gly Leu Thr Thr Ala Leu 

90 95 100 

cat acc gcg ggt tgg att ttg acg gat gca aat cct gag ttt gtt gtc 451 

yp His Thr Ala Gly Trp lie Leu Thr Asp Ala Asn Pro Glu Phe Val Val 

yl 105 110 115 

nj ctg ggc gaa acc cgc aca tat tec ttc gag gca ate act act gcg ata 499 

Leu Gly Glu Thr Arg Thr Tyr Ser Phe Glu Ala lie Thr Thr Ala lie 

j£ 120 125 130 
--j — 

~ aat ctg att ttg ggt ggc get cgc ttt att tgc acc aac ccg gat gtc 547 

t_ Asn Leu lie Leu Gly Gly Ala Arg Phe lie Cys Thr Asn Pro Asp Val 

y 135 140 145 

«f = 

fy act gga cct tea cca agt ggc att ttg cct get act ggc tct gtc gee 595 

hj Thr Gly Pro Ser Pro Ser Gly lie Leu Pro Ala Thr Gly Ser Val Ala 

Q 150 155 160 165 

O 

~~ gca ctt att acc gca get act ggc get gag cct tat tac ate ggc aag 643 

Ala Leu lie Thr Ala Ala Thr Gly Ala Glu Pro Tyr Tyr lie Gly Lys 

170 175 180 

cca aac cct gtg atg atg cgc agt gcg ctg aac acc ate ggg gcg cat 691 

Pro Asn Pro Val Met Met Arg Ser Ala Leu Asn Thr lie Gly Ala His 

185 190 195 

tec gag cac act gtc atg ate ggc gac cgc atg gac acc gac gtg aaa 739 

Ser Glu His Thr Val Met lie Gly Asp Arg Met Asp Thr Asp Val Lys 

200 205 210 

tct ggt ttg gaa gee ggc ctg age acc gtg ctg gtt cga age gga att 787 

Ser Gly Leu Glu Ala Gly Leu Ser Thr Val Leu Val Arg Ser Gly lie 

215 220 225 

tec gac gac gee gag ate cgc cgc tac ccc ttc cgc cca act cac gtg 835 

Ser Asp Asp Ala Glu lie Arg Arg Tyr Pro Phe Arg Pro Thr His Val 

230 235 240 245 

ate aat tec ate gee gat ctt gee gat tgc tgg gac gat cct ttc ggt 883 

lie Asn Ser lie Ala Asp Leu Ala Asp Cys Trp Asp Asp Pro Phe Gly 

250 255 260 



1 
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gac ggt gca ttt cac gta cca gat gag cag cag ttc act gac 925 
Asp Gly Ala Phe His Val Pro Asp Glu Gin Gin Phe Thr Asp 
265 270 275 

tagtattctg taggtcatgg cat 948 

<210> 162 
<211> 275 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 162 

Met Thr Val Asn lie Ser Tyr Leu Thr Asp Met Asp Gly Val Leu lie 
15 10 15 

Lys Glu Gly Glu lie lie Pro Gly Ala Asp Arg Phe Leu Gin Ser Leu 
20 25 30 

Thr Asp Asn Asn Val Glu Phe Met Val Leu Thr Asn Asn Ser lie Phe 
35 40 45 

Thr Pro Arg Asp Leu Ser Ala Arg Leu Lys Thr Ser Gly Leu Asp lie 
50 55 60 

Pro Pro Glu Arg lie Trp Thr Ser Ala Thr Ala Thr Ala His Phe Leu 
65 70 75 80 

Lys Ser Gin Val Lys Glu Gly Thr Ala Tyr Val Val Gly Glu Ser Gly 
85 90 95 

Leu Thr Thr Ala Leu His Thr Ala Gly Trp lie Leu Thr Asp Ala Asn 
100 105 110 

Pro Glu Phe Val Val Leu Gly Glu Thr Arg Thr Tyr Ser Phe Glu Ala 
115 120 125 

lie Thr Thr Ala lie Asn Leu lie Leu Gly Gly Ala Arg Phe lie Cys 
130 135 140 

Thr Asn Pro Asp Val Thr Gly Pro Ser Pro Ser Gly lie Leu Pro Ala 
145 150 155 160 

Thr Gly Ser Val Ala Ala Leu He Thr Ala Ala Thr Gly Ala Glu Pro 
165 170 175 

Tyr Tyr He Gly Lys Pro Asn Pro Val Met Met Arg Ser Ala Leu Asn 
180 185 190 

Thr He Gly Ala His Ser Glu His Thr Val Met He Gly Asp Arg Met 
195 200 205 

Asp Thr Asp Val Lys Ser Gly Leu Glu Ala Gly Leu Ser Thr Val Leu 
210 215 220 

Val Arg Ser Gly He Ser Asp Asp Ala Glu He Arg Arg Tyr Pro Phe 
225 230 235 240 



Arg Pro Thr His Val He Asn Ser He Ala Asp Leu Ala Asp Cys Trp 
245 250 255 
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Asp Asp Pro Phe Gly Asp Gly Ala Phe His Val Pro Asp Glu Gin Gin 
260 265 270 

Phe Thr Asp 
275 



<210> 163 
<211> 948 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (925) 

<223> FRXA01468 

<400> 163 

tgccaaggat ttgaccaccg tgcaggattt gattgacttt attaacacca ataaggctga 60 

ttagcgggaa aatttcgccc aaaacaggga caatggtgtt atg aca gtg aac att 115 

Met Thr Val Asn He 
1 5 

tea tat ctg acc gac atg gac ggc gtc etc ate aaa gag ggc gag ata 163 
Ser Tyr Leu Thr Asp Met Asp Gly Val Leu He Lys Glu Gly Glu He 
10 15 20 

att ccg ggt gca gat cgt ttt ctt cag tct etc acc gat aac aat gtg 211 
He Pro Gly Ala Asp Arg Phe Leu Gin Ser Leu Thr Asp Asn Asn Val 

25 30 . 35 

gag ttt atg gtt ttg acc aac aac tec att ttc acc ccg agg gat ctt 259 
Glu Phe Met Val Leu Thr Asn Asn Ser He Phe Thr Pro Arg Asp Leu 
40 45 50 

tct gca cgt ctt aag act tec ggt ttg gat ate ccg ccg gag cgt att 307 
Ser Ala Arg Leu Lys Thr Ser Gly Leu Asp He Pro Pro Glu Arg He 
55 60 65 

tgg act tct gca acc gec act get cac ttc ctg aaa tec cag gtc aag 355 
Trp Thr Ser Ala Thr Ala Thr Ala His Phe Leu Lys Ser Gin Val Lys 
70 75 80 85 

gag ggc aca gee tat gtt gtt ggc gag tec ggt ctg acc act gcg ttg 403 
Glu Gly Thr Ala Tyr Val Val Gly Glu Ser Gly Leu Thr Thr Ala Leu 
90 95 100 

cat acc gcg ggt tgg att ttg acg gat gca aat cct gag ttt gtt gtc 451 
His Thr Ala Gly Trp He Leu Thr Asp Ala Asn Pro Glu Phe Val Val 
105 110 115 

ctg ggc gaa acc cgc aca tat tec ttc gag gca ate act act gcg ata 499 
Leu Gly Glu Thr Arg Thr Tyr Ser Phe Glu Ala He Thr Thr Ala He 
120 125 130 



aat ctg att ttg ggt ggc get cgc ttt att tgc acc aac ccg gat gtc 
Asn Leu lie Leu Gly Gly Ala Arg Phe He Cys Thr Asn Pro Asp Val 
135 140 145 



547 
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act gga cct tea cca agt ggc att ttg cct get act ggc tct gtc gec 595 
Thr Gly Pro Ser Pro Ser Gly lie Leu Pro Ala Thr Gly Ser Val Ala 
150 155 160 165 

gca ctt att acc gca get act ggc get gag cct tat tac ate ggc aag 643 
Ala Leu lie Thr Ala Ala Thr Gly Ala Glu Pro Tyr Tyr lie Gly Lys 
170 175 180 

cca aac cct gtg atg atg cgc agt gcg ctg aac acc ate ggg gcg cat 691 
Pro Asn Pro Val Met Met Arg Ser Ala Leu Asn Thr lie Gly Ala His 
185 190 195 

tec gag cac act gtc atg ate ggc gac cgc atg gac acc gac gtg aaa 739 
Ser Glu His Thr Val Met lie Gly Asp Arg Met Asp Thr Asp Val Lys 
200 205 210 

tct ggt ttg gaa gec ggc ctg age acc gtg ctg gtt cga age gga att 787 
Ser Gly Leu Glu Ala Gly Leu Ser Thr Val Leu Val Arg Ser Gly lie 
215 220 225 

tec gac gac gec gag ate cgc cgc tac ccc ttc cgc cca act cac gtg 835 
Ser Asp Asp Ala Glu lie Arg Arg Tyr Pro Phe Arg Pro Thr His Val 
230 235 240 245 

ate aat tec ate gec gat ctt gec gat tgc tgg gac gat cct ttc ggt 883 
lie Asn Ser lie Ala Asp Leu Ala Asp Cys Trp Asp Asp Pro Phe Gly 
250 255 260 

gac ggt gca ttt cac gta cca gat gag cag cag ttc act gac 925 
Asp Gly Ala Phe His Val Pro Asp Glu Gin Gin Phe Thr Asp 
265 270 275 

tagtattctg taggtcatgg cat 948 

<210> 164 
<211> 275 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 164 

Met Thr Val Asn lie Ser Tyr Leu Thr Asp Met Asp Gly Val Leu lie 
15 10 15 

Lys Glu Gly Glu lie lie Pro Gly Ala Asp Arg Phe Leu Gin Ser Leu 
20 25 30 

Thr Asp Asn Asn Val Glu Phe Met Val Leu Thr Asn Asn Ser lie Phe 
35 40 45 

Thr Pro Arg Asp Leu Ser Ala Arg Leu Lys Thr Ser Gly Leu Asp lie 
50 55 60 

Pro Pro Glu Arg lie Trp Thr Ser Ala Thr Ala Thr Ala His Phe Leu 
65 70 75 80 

Lys Ser Gin Val Lys Glu Gly Thr Ala Tyr Val Val Gly Glu Ser Gly 
85 90 95 

Leu Thr Thr Ala Leu His Thr Ala Gly Trp lie Leu Thr Asp Ala Asn 
100 105 110 
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Pro Glu Phe Val Val Leu Gly Glu Thr Arg Thr Tyr Ser Phe Glu Ala 
115 120 125 

lie Thr Thr Ala lie Asn Leu lie Leu Gly Gly Ala Arg Phe lie Cys 
130. 135 140 

Thr Asn Pro Asp Val Thr Gly Pro Ser Pro Ser Gly lie Leu Pro Ala 
145 150 155 160 

Thr Gly Ser Val Ala Ala Leu lie Thr Ala Ala Thr Gly Ala Glu Pro 
165 170 175 

Tyr Tyr lie Gly Lys Pro Asn Pro Val Met Met Arg Ser Ala Leu Asn 
180 185 190 

Thr lie Gly Ala His Ser Glu His Thr Val Met lie Gly Asp Arg Met 
195 200 205 

Asp Thr Asp Val Lys Ser Gly Leu Glu Ala Gly Leu Ser Thr Val Leu 
210 215 220 

Val Arg Ser Gly lie Ser Asp Asp Ala Glu lie Arg Arg Tyr Pro Phe 
225 230 235 240 

Arg Pro Thr His Val lie Asn Ser lie Ala Asp Leu Ala Asp Cys Trp 
245 250 255 

Asp Asp Pro Phe Gly Asp Gly Ala Phe His Val Pro Asp Glu Gin Gin 
260 265 270 

Phe Thr Asp 
275 



<210> 165 
<211> 1128 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1105) 
<223> RXA00794 

<400> 165 

gcgggttgat acagcccaag cgccgataca tttataatgc gcctagatac gtgcaaccca 60 

cgtaaccagg tcagatcaag tgccccagga ggcccttcag atg aac eta aag aac 115 

Met Asn Leu Lys Asn 
1 5 

ccc gaa acg cca gac cgt aac ctt get atg gag ctg gtg cga gtt acg 163 
Pro Glu Thr Pro Asp Arg Asn Leu Ala Met Glu Leu Val Arg Val Thr 
10 15 20 

gaa gca get gca ctg get tct gga cgt tgg gtt gga cgt ggc atg aag 211 
Glu Ala Ala Ala Leu Ala Ser Gly Arg Trp Val Gly Arg Gly Met Lys 
25 30 35 



aat gaa ggc gac ggt gee get gtt gac gec atg cgc cag etc ate aac 



259 
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Asn Glu Gly Asp Gly Ala Ala Val Asp Ala Met Arg Gin Leu lie Asn 
40 45 50 

tea gtg acc atg aag ggc gtc gtt gtt ate ggc gag ggc gaa aaa gac 307 
Ser Val Thr Met Lys Gly Val Val Val He Gly Glu Gly Glu Lys Asp 
55 60 65 

gaa get cca atg ctg tac aac ggc gaa gag gtc gga acc ggc ttt gga 355 
Glu Ala Pro Met Leu Tyr Asn Gly Glu Glu Val Gly Thr Gly Phe Gly 
70 75 80 85 

cct gag gtt gat ate gca gtt gac cca gtt gac ggc acc acc ctg atg 4 03 
Pro Glu Val Asp He Ala Val Asp Pro Val Asp Gly Thr Thr Leu Met 
90 95 100 

get gag ggt cgc ccc aac gca att tec att etc gca get gca gag cgt 451 
Ala Glu Gly Arg Pro Asn Ala He Ser He Leu Ala Ala Ala Glu Arg 
105 110 115 

ggc acc atg tac gat cca tec tec gtc ttc tac atg aag aag ate gee 499 
Gly Thr Met Tyr Asp Pro Ser Ser Val Phe Tyr Met Lys Lys He Ala 
120 125 130 

gtg gga cct gag gec gca ggc aag ate gac ate gaa get cca gtt gee 547 
Val Gly Pro Glu Ala Ala Gly Lys He Asp He Glu Ala Pro Val Ala 
135 140 145 

cac aac ate aac gcg gtg gca aag tec aag gga ate aac cct tec gac 595 
His Asn He Asn Ala Val Ala Lys Ser Lys Gly He Asn Pro Ser Asp 
150 155 160 165 

gtc acc gtt gtc gtg ctt gac cgt cct cgc cac ate gaa ctg ate gca 643 
Val Thr Val Val Val Leu Asp Arg Pro Arg His He Glu Leu He Ala 
170 175 180 

gac att cgt cgt gca ggc gca aag gtt cgt etc ate tec gac ggc gac 691 
Asp He Arg Arg Ala Gly Ala Lys Val Arg Leu He Ser Asp Gly Asp 
185 190 195 

gtt gca ggt gca gtt gca gca get cag gat tec aac tec gtg gac ate 739 
Val Ala Gly Ala Val Ala Ala Ala Gin Asp Ser Asn Ser Val Asp He 
200 205 210 

atg atg ggc acc ggc gga acc cca gaa ggc ate ate act gcg tgc gee 787 
Met Met Gly Thr Gly Gly Thr Pro Glu Gly He He Thr Ala Cys Ala 
215 220 225 

atg aag tgc atg ggt ggc gaa ate cag ggc ate ctg gec cca atg aac 835 
Met Lys Cys Met Gly Gly Glu He Gin Gly He Leu Ala Pro Met Asn 
230 235 240 245 

gat ttc gag cgc cag aag gca cac gac get ggt ctg gtt ctt gat cag 883 
Asp Phe Glu Arg Gin Lys Ala His Asp Ala Gly Leu Val Leu Asp Gin 
250 255 260 

gtt ctg cac acc aac gat ctg gtg age tec gac aac tgc tac ttc gtg 931 
Val Leu His Thr Asn Asp Leu Val Ser Ser Asp Asn Cys Tyr Phe Val 
265 270 275 



gca acc ggt gtg acc aac ggt gac atg etc cgt ggc gtt tec tac cgc 979 
Ala Thr Gly Val Thr Asn Gly Asp Met Leu Arg Gly Val Ser Tyr Arg 
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280 285 290 

gca aac ggc gca acc acc cgt tec ctg gtt atg cgc gca aag tea ggc 1027 
Ala Asn Gly Ala Thr Thr Arg Ser Leu Val Met Arg Ala Lys Ser Gly 
295 300 305 

acc ate cgc cac ate gag tct gtc cac cag ctg tec aag ctg cag gaa 1075 
Thr lie Arg His lie Glu Ser Val His Gin Leu Ser Lys Leu Gin Glu 
310 315 320 325 

tac tec gtg gtt gac tac acc acc gcg acc taagagctct tagttcgaaa 1125 
Tyr Ser Val Val Asp Tyr Thr Thr Ala Thr 
330 335 

aac 1128 



<210> 166 
<211> 335 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 166 

Met Asn Leu Lys Asn Pro Glu Thr Pro Asp Arg Asn Leu Ala Met Glu 
15 10 15 

Leu Val Arg Val Thr Glu Ala Ala Ala Leu Ala Ser Gly Arg Trp Val 
20 25 30 

Gly Arg Gly Met Lys Asn Glu Gly Asp Gly Ala Ala Val Asp Ala Met 
35 40 45 

Arg Gin Leu lie Asn Ser Val Thr Met Lys Gly Val Val Val lie Gly 
50 55 60 

Glu Gly Glu Lys Asp Glu Ala Pro Met Leu Tyr Asn Gly Glu Glu Val 
65 70 75 80 

Gly Thr Gly Phe Gly Pro Glu Val Asp lie Ala Val Asp Pro Val Asp 
85 90 95 

Gly Thr Thr Leu Met Ala Glu Gly Arg Pro Asn Ala lie Ser lie Leu 
100 105 110 

Ala Ala Ala Glu Arg Gly Thr Met Tyr Asp Pro Ser Ser Val Phe Tyr 
115 120 125 

Met Lys Lys lie Ala Val Gly Pro Glu Ala Ala Gly Lys lie Asp lie 
130 135 140 

Glu Ala Pro Val Ala His Asn lie Asn Ala Val Ala Lys Ser Lys Gly 
145 150 155 160 

lie Asn Pro Ser Asp Val Thr Val Val Val Leu Asp Arg Pro Arg His 
165 170 175 

lie Glu Leu lie Ala Asp lie Arg Arg Ala Gly Ala Lys Val Arg Leu 
180 185 190 



lie Ser Asp Gly Asp Val Ala Gly Ala Val Ala Ala Ala Gin Asp Ser 
195 200 205 
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Asn Ser Val Asp lie Met Met Gly Thr Gly Gly Thr Pro Glu Gly lie 
210 215 220 

lie Thr Ala Cys Ala Met Lys Cys Met Gly Gly Glu lie Gin Gly lie 
225 230 235 240 

Leu Ala Pro Met Asn Asp Phe Glu Arg Gin Lys Ala His Asp Ala Gly 
245 250 255 

Leu Val Leu Asp Gin Val Leu His Thr Asn Asp Leu Val Ser Ser Asp 
260 265 270 

Asn Cys Tyr Phe Val Ala Thr Gly Val Thr Asn Gly Asp Met Leu Arg 
275 280 285 

Gly Val Ser Tyr Arg Ala Asn Gly Ala Thr Thr Arg Ser Leu Val Met 
290 295 300 

Arg Ala Lys Ser Gly Thr lie Arg His lie Glu Ser Val His Gin Leu 
305 310 315 320 

Ser Lys Leu Gin Glu Tyr Ser Val Val Asp Tyr Thr Thr Ala Thr 
325 330 335 



<210> 167 
<211> 1035 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1012) 
<223> RXN02920 

<400> 167 

tgcatgcaga ttatctgtcc aactacgcca gccgcgcgta aagcgcgggc ctgctggtgg 60 

cgggtggcgt cgaaaagcat ttttaaagga gtttaagacg atg aag ttt gtt atg 115 

Met Lys Phe Val Met 
1 5 

tat ccg cat ttg tgg gag tec acg acc get gtc att gag ggt ggc gga 163 
Tyr Pro His Leu Trp Glu Ser Thr Thr Ala Val lie Glu Gly Gly Gly 
10 15 20 

cat gag egg gtt gag gat att aaa gat gca gac ttc att ttc ttt aat 211 
His Glu Arg Val Glu Asp lie Lys Asp Ala Asp Phe lie Phe Phe Asn 
25 30 35 

ggt tea gcg ccg gag ttc ccg gat ttg ccg gag aac ate aag ttc gtg 259 
Gly Ser Ala Pro Glu Phe Pro Asp Leu Pro Glu Asn lie Lys Phe Val 
40 45 50 

cag gee tec atg gcg ggt att gat gcg ctg gtc aag cgt ggt gtc gtc 307 
Gin Ala Ser Met Ala Gly lie Asp Ala Leu Val Lys Arg Gly Val Val 
55 60 65 



aat gag aag gca cgt tgg gca aac gcg get ggc ctg tac get gac acc 
Asn Glu Lys Ala Arg Trp Ala Asn Ala Ala Gly Leu Tyr Ala Asp Thr 



355 
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70 75 80 85 

gtt get gag tec acc att ggt tta att ctg gcg cag atg cac atg cat 403 
Val Ala Glu Ser Thr lie Gly Leu lie Leu Ala Gin Met His Met His 
90 95 100 

gcg acg act cgt ttg get aag teg tgg age gtg egg cct gag gtg gaa 4 51 
Ala Thr Thr Arg Leu Ala Lys Ser Trp Ser Val Arg Pro Glu Val Glu 
105 110 115 

aac aac aag tea tgg ctg cat gac aat aaa act gtc get att ttg ggc 4 99 
Asn Asn Lys Ser Trp Leu His Asp Asn Lys Thr Val Ala lie Leu Gly 
120 125 130 

gee ggt ggc att ggc gtg cgt ctg ctg gaa atg etc aag ccg ttc aac 547 
Ala Gly Gly lie Gly Val Arg Leu Leu Glu Met Leu Lys Pro Phe Asn 
135 140 145 

gtg aag acc att gcg gtt aat aac tct ggt cgt ccg gtg gaa ggt gca 595 
Val Lys Thr lie Ala Val Asn Asn Ser Gly Arg Pro Val Glu Gly Ala 
150 155 160 165 

gat gaa acc ttc gee atg gat aag get gag cac gtg tgg get gag get 643 
Asp Glu Thr Phe Ala Met Asp Lys Ala Glu His Val Trp Ala Glu Ala 
170 175 180 

gat gtg ttt gtg etc ate ctg ccg ctg act gat gec act tat cag ate 691 
Asp Val Phe Val Leu lie Leu Pro Leu Thr Asp Ala Thr Tyr Gin lie 
185 190 195 

gtc aat gca gaa act ttg ggc aag atg aag cct tct gee gtg gtg gtc 739 
Val Asn Ala Glu Thr Leu Gly Lys Met Lys Pro Ser Ala Val Val Val 
200 205 210 

aat gtg ggg cgt ggc ccg ctg ate aac acc gat gat ctg gtg gat gca 787 
Asn Val Gly Arg Gly Pro Leu lie Asn Thr Asp Asp Leu Val Asp Ala 
215 220 225 

ttg aac aac ggc acc att gcg ggt get gcg ctg gac gtt acc gat cct 835 
Leu Asn Asn Gly Thr lie Ala Gly Ala Ala Leu Asp Val Thr Asp Pro 
230 235 240 245 

gag cca ctt cct gac age cac ccg ctg tgg gag atg gac aat gtg gtt 883 
Glu Pro Leu Pro Asp Ser His Pro Leu Trp Glu Met Asp Asn Val Val 
250 255 260 

ate act cct cat act gca aac acg aat gag agg att cgt get ttg acc 931 
lie Thr Pro His Thr Ala Asn Thr Asn Glu Arg lie Arg Ala Leu Thr 
265 270 275 

ggc gaa etc acc ttg cgc aac att gag ttg ttt gag gca ggc gag cag 979 
Gly Glu Leu Thr Leu Arg Asn lie Glu Leu Phe Glu Ala Gly Glu Gin 
280 285 290 

atg gee acc gag gtc gat gtg gtg get ggc tac taggectttt atggtgtgat 1032 
Met Ala Thr Glu Val Asp Val Val Ala Gly Tyr 
295 300 



ccg 



1035 
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<210> 168 
<211> 304 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 168 

Met Lys Phe Val Met Tyr Pro His Leu Trp Glu Ser Thr Thr Ala Val 
15 10 15 

lie Glu Gly Gly Gly His Glu Arg Val Glu Asp lie Lys Asp Ala Asp 
20 25 30 

Phe lie Phe Phe Asn Gly Ser Ala Pro Glu Phe Pro Asp Leu Pro Glu 
35 40 45 

Asn lie Lys Phe Val Gin Ala Ser Met Ala Gly lie Asp Ala Leu Val 
50 55 60 

Lys Arg Gly Val Val Asn Glu Lys Ala Arg Trp Ala Asn Ala Ala Gly 
65 70 75 80 

Leu Tyr Ala Asp Thr Val Ala Glu Ser Thr lie Gly Leu lie Leu Ala 
85 90 95 

Gin Met His Met His Ala Thr Thr Arg Leu Ala Lys Ser Trp Ser Val 
100 105 110 

Arg Pro Glu Val Glu Asn Asn Lys Ser Trp Leu His Asp Asn Lys Thr 
115 120 125 

Val Ala lie Leu Gly Ala Gly Gly lie Gly Val Arg Leu Leu Glu Met 
130 135 140 

Leu Lys Pro Phe Asn Val Lys Thr lie Ala Val Asn Asn Ser Gly Arg 
145 150 155 160 

Pro Val Glu Gly Ala Asp Glu Thr Phe Ala Met Asp Lys Ala Glu His 
165 170 175 

Val Trp Ala Glu Ala Asp Val Phe Val Leu lie Leu Pro Leu Thr Asp 
180 185 190 

Ala Thr Tyr Gin lie Val Asn Ala Glu Thr Leu Gly Lys Met Lys Pro 
195 200 205 

Ser Ala Val Val Val Asn Val Gly Arg Gly Pro Leu lie Asn Thr Asp 
210 215 220 

Asp Leu Val Asp Ala Leu Asn Asn Gly Thr lie Ala Gly Ala Ala Leu 
225 230 235 240 

Asp Val Thr Asp Pro Glu Pro Leu Pro Asp Ser His Pro Leu Trp Glu 
245 250 255 

Met Asp Asn Val Val lie Thr Pro His Thr Ala Asn Thr Asn Glu Arg 
260 265 270 

lie Arg Ala Leu Thr Gly Glu Leu Thr Leu Arg Asn lie Glu Leu Phe 
275 280 285 



Glu Ala Gly Glu Gin Met Ala Thr Glu Val Asp Val Val Ala Gly Tyr 
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290 295 300 



<210> 169 
<211> 779 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (52) . . (756) 

<223> FRXA0237 9 

<400> 169 

tgcaggcctc catggcgggt attgatgcgc tggtcaagcg tggtgtcgtc aatg aga 57 

Met Arg 
1 

aag cac cgt tgg gca aac gcg get ggc ctg tac get gac acc gtt get 105 
Lys His Arg Trp Ala Asn Ala Ala Gly Leu Tyr Ala Asp Thr Val Ala 
5 10 15 

gag tec acc att ggt tta att ctg gcg cag atg cac atg cat gcg acg 153 
Glu Ser Thr lie Gly Leu lie Leu Ala Gin Met His Met His Ala Thr 
20 25 30 

act cgt ttg get aag teg tgg age gtg egg cct gag gtg gaa aac aac 201 
Thr Arg Leu Ala Lys Ser Trp Ser Val Arg Pro Glu Val Glu Asn Asn 
35 40 45 50 

aag tea tgg ctg cat gac aat aaa act gtc get att ttg ggc gec ggt 249 
Lys Ser Trp Leu His Asp Asn Lys Thr Val Ala lie Leu Gly Ala Gly 
55 60 65 

ggc att ggc gtg cgt ctg ctg gaa atg etc aag ccg ttc aac gtg aag 297 
Gly lie Gly Val Arg Leu Leu Glu Met Leu Lys Pro Phe Asn Val Lys 
70 75 80 

acc att gcg gtt aat aac tct ggt cgt ccg gtg gaa ggt gca gat gaa 34 5 
Thr lie Ala Val Asn Asn Ser Gly Arg Pro Val Glu Gly Ala Asp Glu 
85 90 95 

acc ttc gee atg gat aag get gag cac gtg tgg get gag get gat gtg 393 
Thr Phe Ala Met Asp Lys Ala Glu His Val Trp Ala Glu Ala Asp Val 
100 105 110 

ttt gtg etc ate ctg ccg ctg act gat gee act tat cag ate gtc aat 441 
Phe Val Leu lie Leu Pro Leu Thr Asp Ala Thr Tyr Gin lie Val Asn 
115 120 125 130 

gca gaa act ttg ggc aag atg aag cct tct gee gtg gtg gtc aat gtg 489 
Ala Glu Thr Leu Gly Lys Met Lys Pro Ser Ala Val Val Val Asn Val 
135 140 145 



ggg cgt ggc ccg ctg ate aac acc gat gat ctg gtg gat gca ttg aac 537 
Gly Arg Gly Pro Leu lie Asn Thr Asp Asp Leu Val Asp Ala Leu Asn 
150 155 160 
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aac ggc acc att gcg ggt get gcg ctg gac gtt acc gat cct gag cca 585 
Asn Gly Thr lie Ala Gly Ala Ala Leu Asp Val Thr Asp Pro Glu Pro 
165 170 175 

ctt cct gac age cac ccg ctg tgg gag atg gac aat gtg gtt ate act 633 
Leu Pro Asp Ser His Pro Leu Trp Glu Met Asp Asn Val Val lie Thr 
180 185 190 

cct cat act gca aac acg aat gag agg att cgt get ttg acc ggc gaa 681 
Pro His Thr Ala Asn Thr Asn Glu Arg lie Arg Ala Leu Thr Gly Glu 
195 200 205 210 

etc acc ttg cgc aac att gag ttg ttt gag gca ggc gag cag atg gec 729 
Leu Thr Leu Arg Asn lie Glu Leu Phe Glu Ala Gly Glu Gin Met Ala 
215 220 225 

acc gag gtc gat gtg gtg get ggc tac taggectttt atggtgtgat 776 
Thr Glu Val Asp Val Val Ala Gly Tyr 
230 235 

ccg 779 



<210> 170 
<211> 235 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 170 

Met Arg Lys His Arg Trp Ala Asn Ala Ala Gly Leu Tyr Ala Asp Thr 
15 10 15 

Val Ala Glu Ser Thr lie Gly Leu lie Leu Ala Gin Met His Met His 
20 25 30 

Ala Thr Thr Arg Leu Ala Lys Ser Trp Ser Val Arg Pro Glu Val Glu 
35 40 45 

Asn Asn Lys Ser Trp Leu His Asp Asn Lys Thr Val Ala lie Leu Gly 
50 55 60 

Ala Gly Gly lie Gly Val Arg Leu Leu Glu Met Leu Lys Pro Phe Asn 
65 70 75 80 

Val Lys Thr lie Ala Val Asn Asn Ser Gly Arg Pro Val Glu Gly Ala 
85 90 95 

Asp Glu Thr Phe Ala Met Asp Lys Ala Glu His Val Trp Ala Glu Ala 
100 105 110 

Asp Val Phe Val Leu lie Leu Pro Leu Thr Asp Ala Thr Tyr Gin lie 
115 120 125 

Val Asn Ala Glu Thr Leu Gly Lys Met Lys Pro Ser Ala Val Val Val 
130 135 140 

Asn Val Gly Arg Gly Pro Leu lie Asn Thr Asp Asp Leu Val Asp Ala 
145 150 155 160 



Leu Asn Asn Gly Thr lie Ala Gly Ala Ala Leu Asp Val Thr Asp Pro 
165 170 175 
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Glu Pro Leu Pro 
180 

lie Thr Pro His 
195 

Gly Glu Leu Thr 
210 

Met Ala Thr Glu 
225 



Asp Ser His Pro 



Thr Ala Asn Thr 
200 

Leu Arg Asn lie 
215 

Val Asp Val Val 
230 



Leu Trp Glu Met 
185 

Asn Glu Arg lie 



Glu Leu Phe Glu 
220 

Ala Gly Tyr 
235 



Asp Asn Val Val 
190 

Arg Ala Leu Thr 
205 

Ala Gly Glu Gin 



<210> 171 
<211> 792 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (769) 

<223> RXN02688 

<400> 171 

gtgcggaaga cagcacgccc caaaccgacc aactagctaa gctacacaag gcggacgaat 60 

gggttcgcgc agcaagcgaa ggaaggaaac ttaactagcc atg gcc ggc egg att 115 

Met Ala Gly Arg lie 
1 5 

att ttg eta cga cac ggg cag act cac aac aac gtc aaa cac etc ctg 163 
lie Leu Leu Arg His Gly Gin Thr His Asn Asn Val Lys His Leu Leu 
10 15 20 

gac acc cgc cca cca gga get gaa etc ace gac ctg ggc cgt aaa caa 211 
Asp Thr Arg Pro Pro Gly Ala Glu Leu Thr Asp Leu Gly Arg Lys Gin 
25 30 35 

gcc ctt gaa gtt ggc cac gaa eta gcc acc tac tec ggt gag cgc etc 259 
Ala Leu Glu Val Gly His Glu Leu Ala Thr Tyr Ser Gly Glu Arg Leu 
40 45 50 

gcc cat gtg tac age tec ate gtg ttg cgc gcc caa caa acc gcc gtg 307 
Ala His Val Tyr Ser Ser lie Val Leu Arg Ala Gin Gin Thr Ala Val 
55 60 65 

ctt gcc acc tct acc ttt gaa aaa get cgc gac atg cag tec ggt gcg 355 
Leu Ala Thr Ser Thr Phe Glu Lys Ala Arg Asp Met Gin Ser Gly Ala 
70 75 80 85 

att cca etc gac gtt gtg gaa ggc att cag gaa ate aac gtc ggc gac 403 
He Pro Leu Asp Val Val Glu Gly He Gin Glu He Asn Val Gly Asp 
90 95 100 

ttt gaa atg cgc ggc gat gaa gaa gcc cac atg aat tac tec cgc gca 451 
Phe Glu Met Arg Gly Asp Glu Glu Ala His Met Asn Tyr Ser Arg Ala 
105 110 115 



etc aac ggc tgg ctt cac ggg gat cct gcc get ggt ctt ccc ggc ggt 
Leu Asn Gly Trp Leu His Gly Asp Pro Ala Ala Gly Leu Pro Gly Gly 



499 
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120 125 130 

gag acc tac aaa gac gtg ctg aac cgc tac cag ccg act ctt gat cga 547 
Glu Thr Tyr Lys Asp Val Leu Asn Arg Tyr Gin Pro Thr Leu Asp Arg 
135 140 145 

ate atg gac age cac gac ctt gac gac gac cgc gac gtt gec gtt gtc 595 
lie Met Asp Ser His Asp Leu Asp Asp Asp Arg Asp Val Ala Val Val 
150 155 160 165 

age cac ggc gec gtc ate cgc ate gtg gca aca cac gca act ggt gtg 643 
Ser His Gly Ala Val lie Arg lie Val Ala Thr His Ala Thr Gly Val 
170 175 180 

gat ccc aac ttt gcg ttc aac acc tac ctg ggc aac tgc cgc ttc gtg 691 
Asp Pro Asn Phe Ala Phe Asn Thr Tyr Leu Gly Asn Cys Arg Phe Val 
185 190 195 

gtg ctg gag cca aac ggt aag aaa ttc age caa tgg gat gtt gtg cgc 739 
Val Leu Glu Pro Asn Gly Lys Lys Phe Ser Gin Trp Asp Val Val Arg 
200 205 210 

tgg act gac age cca ctg cca tgg cag gag taattgagac caaaggctcg 789 
Trp Thr Asp Ser Pro Leu Pro Trp Gin Glu 
215 220 

gat 792 

<210> 172 
<211> 223 
<212> PRT 

<213> Corynebact erium glutamicum 
<400> 172 

Met Ala Gly Arg lie lie Leu Leu Arg His Gly Gin Thr His Asn Asn 
15 10 15 

Val Lys His Leu Leu Asp Thr Arg Pro Pro Gly Ala Glu Leu Thr Asp 
20 25 30 

Leu Gly Arg Lys Gin Ala Leu Glu Val Gly His Glu Leu Ala Thr Tyr 
35 40 45 

Ser Gly Glu Arg Leu Ala His Val Tyr Ser Ser lie Val Leu Arg Ala 
50 55 60 

Gin Gin Thr Ala Val Leu Ala Thr Ser Thr Phe Glu Lys Ala Arg Asp 
65 70 75 80 

Met Gin Ser Gly Ala lie Pro Leu Asp Val Val Glu Gly lie Gin Glu 
85 90 95 

He Asn Val Gly Asp Phe Glu Met Arg Gly Asp Glu Glu Ala His Met 
100 105 110 

Asn Tyr Ser Arg Ala Leu Asn Gly Trp Leu His Gly Asp Pro Ala Ala 
115 120 125 

Gly Leu Pro Gly Gly Glu Thr Tyr Lys Asp Val Leu Asn Arg Tyr Gin 
130 135 140 
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Pro Thr Leu Asp 
145 

Asp Val Ala Val 



His Ala Thr Gly 
180 

Asn Cys Arg Phe 
195 

Trp Asp Val Val 
210 



Arg lie Met Asp 
150 

Val Ser His Gly 
165 

Val Asp Pro Asn 



Val Val Leu Glu 
200 

Arg Trp Thr Asp 
215 



Ser His Asp Leu 
155 

Ala Val lie Arg 
170 

Phe Ala Phe Asn 
185 

Pro Asn Gly Lys 



Ser Pro Leu Pro 
220 



Asp Asp Asp Arg 
160 

lie Val Ala Thr 
175 

Thr Tyr Leu Gly 
190 

Lys Phe Ser Gin 
205 

Trp Gin Glu 



<210> 173 
<211> 336 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (313) 

<223> RXN03087 

<400> 173 

gttgccgcca gccgttccag ggcgcttgag ctggtcagcg acatcgcaat gatcaaccag 60 

gaatacctgg aaaagagctg atattgatag ggtttaagtc atg aag ate tac gca 115 

Met Lys lie Tyr Ala 
1 5 

cct ttt get gga ate gtc cac tat ttt gtc gat gaa ggc gat ccc gtg 163 

Pro Phe Ala Gly lie Val His Tyr Phe Val Asp Glu Gly Asp Pro Val 
10 15 - 20 

gaa ace ggc atg caa ctg gga acg gta gaa acc ate aaa etc gag gca 211 
Glu Thr Gly Met Gin Leu Gly Thr Val Glu Thr lie Lys Leu Glu Ala 
25 30 35 

cca ate atg gca ccg gga cct ggc ate gta get aag gtt tct ttt gat 259 
Pro He Met Ala Pro Gly Pro Gly He Val Ala Lys Val Ser Phe Asp 
40 45 50 

gat ttc tec gac gtc acc ggc ggc gat gaa etc etc gaa ttg gag gca 307 
Asp Phe Ser Asp Val Thr Gly Gly Asp Glu Leu Leu Glu Leu Glu Ala 
55 60 65 

aag aac taatgggtca aacccgcatc att 336 
Lys Asn 
70 



<210> 174 
<211> 71 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 174 
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Met Lys lie Tyr Ala Pro Phe Ala Gly lie Val His Tyr PheVal Asp 
15 10 15 

Glu Gly Asp Pro Val Glu Thr Gly Met Gin Leu Gly Thr Val Glu Thr 
20 25 30 

lie Lys Leu Glu Ala Pro lie Met Ala Pro Gly Pro Gly lie Val Ala 
35 40 45 

Lys Val Ser Phe Asp Asp Phe Ser Asp Val Thr Gly Gly Asp Glu Leu 
50 55 60 



Leu Glu Leu Glu Ala Lys Asn 



65 



70 



<210> 175 
<211> 310 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (310) 

<223> RXN03186 

<400> 175 

ttcgtgcact tcggcgtgtc acaattaggt acgaccaaga atgggaccgg gaaaccggga 60 

cgtataaacg aaataaaaca ttccaacagg aggtgtggaa atg gcc gat caa gca 115 

Met Ala Asp Gin Ala 

1 5 

aaa ctt ggt ggc aag ccc teg gat gac tct aac ttc gcg atg ate cgc 163 

Lys Leu Gly Gly Lys Pro Ser Asp Asp Ser Asn Phe Ala Met lie Arg 

10 15 20 

gat ggc gtg gca tct tat ttg aac gac tea gat ccg gag gag ace aac 211 
Asp Gly Val Ala Ser Tyr Leu Asn Asp Ser Asp Pro Glu Glu Thr Asn 
25 30 35 

gag tgg atg gat tea etc gac gga tta etc cag gag tct tct cca gaa 259 
Glu Trp Met Asp Ser Leu Asp Gly Leu Leu Gin Glu Ser Ser Pro Glu 
40 45 50 

cgt get cgt tac etc atg ctt cgt ttg ctt gag cgt gca tct gca aag 307 
Arg Ala Arg Tyr Leu Met Leu Arg Leu Leu Glu Arg Ala Ser Ala Lys 
55 60 65 

cgc 310 
Arg 
70 



<210> 176 
<211> 70 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 176 

Met Ala Asp Gin Ala Lys Leu Gly Gly Lys Pro Ser Asp Asp Ser Asn 
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15 10 15 

Phe Ala Met lie Arg Asp Gly Val Ala Ser Tyr Leu Asn Asp Ser Asp 
20 25 30 

Pro Glu Glu Thr Asn Glu Trp Met Asp Ser Leu Asp Gly Leu Leu Gin 
35 40 45 

Glu Ser Ser Pro Glu Arg Ala Arg Tyr Leu Met Leu Arg Leu Leu Glu 
50 55 60 

Arg Ala Ser Ala Lys Arg 
65 70 



<210> 177 
<211> 302 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (279) 

<223> RXN03187 

<400> 177 

gtt gca gtg tct gac ttc tec act gat ctg cca aac cag ate cgt gaa 48 

Val Ala Val Ser Asp Phe Ser Thr Asp Leu Pro Asn Gin lie Arg Glu 

15 10 15 

tgg gtc cca ggc gac tac acc gtt etc ggt gca gat ggc ttc ggt ttc 96 
Trp Val Pro Gly Asp Tyr Thr Val Leu Gly Ala Asp Gly Phe Gly Phe 
20 25 30 

tct gat acc cgc cca get get cgt cgc ttc ttc aac ate gac get gag 144 
Ser Asp Thr Arg Pro Ala Ala" Arg Arg Phe Phe Asn lie Asp Ala Glu 
35 40 45 

tec att gtt gtt gca gtg ctg aac tec ctg gca cgc gaa ggc aag ate 192 
Ser lie Val Val Ala Val Leu Asn Ser Leu Ala Arg Glu Gly Lys lie 
50 55 60 

gac gtc tec gtt get get cag get get gag aag ttc aag ttg gat gat 240 
Asp Val Ser Val Ala Ala Gin Ala Ala Glu Lys Phe Lys Leu Asp Asp 
65 70 75 80 

cct acg agt gtt tec gta gat cca aac get cct gag gaa taaatcacct 289 
Pro Thr Ser Val Ser Val Asp Pro Asn Ala Pro Glu Glu 
85 90 

caagggacag ata 302 



<210> 178 
<211> 93 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 178 

Val Ala Val Ser Asp Phe Ser Thr Asp Leu Pro Asn Gin lie Arg Glu 
15 10 15 
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Trp Val Pro Gly Asp Tyr Thr Val Leu Gly Ala Asp Gly Phe Gly Phe 
20 25 30 

Ser Asp Thr Arg Pro Ala Ala Arg Arg Phe Phe Asn lie Asp Ala Glu 
35 40 45 

Ser lie Val Val Ala Val Leu Asn Ser Leu Ala Arg Glu Gly Lys lie 
50 55 60 

Asp Val Ser Val Ala Ala Gin Ala Ala Glu Lys Phe Lys Leu Asp Asp 
65 70 75 80 

Pro Thr Ser Val Ser Val Asp Pro Asn Ala Pro Glu Glu 
85 90 



<210> 179 
<211> 1953 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1930) 
<223> RXN02591 

<400> 179 

atgtgtccgt tgtctcacct aaagttttaa ctagttctgt atctgaaagc tacgctaggg 60 



ggcgagaact ctgtcgaatg acacaaaatc tggagaagta atg act act get gca 

Met Thr Thr Ala Ala 
1 5 



115 



ate agg ggc ctt cag ggc gag gcg ccg acc aag aat aag gaa ctg ctg 
lie Arg Gly Leu Gin Gly Glu Ala Pro Thr Lys Asn Lys Glu Leu Leu 
10 15 20 



163 



aac tgg ate gca gac gee gtc gag etc ttc cag cct gag get gtt gtg 
Asn Trp lie Ala Asp Ala Val Glu Leu Phe Gin Pro Glu Ala Val Val 
25 30 35 



211 



ttc gtt gat gga tec cag get gag tgg gat cgc atg gcg gag gat ctt 
Phe Val Asp Gly Ser Gin Ala Glu Trp Asp Arg Met Ala Glu Asp Leu 
40 45 50 



259 



gtt gaa gec ggt acc etc ate aag etc aac gag gaa aag cgt ccg aac 
Val Glu Ala Gly Thr Leu lie Lys Leu Asn Glu Glu Lys Arg Pro Asn 
55 60 65 



307 



age tac eta get cgt tec aac cca tct gac gtt gcg cgc gtt gag tec 
Ser Tyr Leu Ala Arg Ser Asn Pro Ser Asp Val Ala Arg Val Glu Ser 
70 75 80 85 



355 



cgc acc ttc ate tgc tec gag aag gaa gaa gat get ggc cca acc aac 
Arg Thr Phe He Cys Ser Glu Lys Glu Glu Asp Ala Gly Pro Thr Asn 
90 95 100 



403 



aac tgg get cca cca cag gca atg aag gac gaa atg tec aag cat tac 451 
Asn Trp Ala Pro Pro Gin Ala Met Lys Asp Glu Met Ser Lys His Tyr 
105 110 115 
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gct ggt tec atg aag ggg cgc acc atg tac gtc gtg cct ttc tgc atg 499 
Ala Gly Ser Met Lys Gly Arg Thr Met Tyr Val Val Pro Phe Cys Met 
120 125 130 

ggt cca ate age gat ccg gac cct aag ctt ggt gtg cag etc act gac 547 
Gly Pro lie Ser Asp Pro Asp Pro Lys Leu Gly Val Gin Leu Thr Asp 
135 140 145 

tec gag tac gtt gtc atg tec atg cgc ate atg acc cgc atg ggt att 595 
Ser Glu Tyr Val Val Met Ser Met Arg lie Met Thr Arg Met Gly lie 
150 155 160 165 

gaa gcg ctg gac aag ate ggc gcg aac ggc age ttc gtc agg tgc etc 643 
Glu Ala Leu Asp Lys lie Gly Ala Asn Gly Ser Phe Val Arg Cys Leu 
170 175 180 

cac tec gtt ggt get cct ttg gag cca ggc cag gaa gac gtt gca tgg 691 
His Ser Val Gly Ala Pro Leu Glu Pro Gly Gin Glu Asp Val Ala Trp 
185 190 195 

cct tgc aac gac acc aag tac ate acc cag ttc cca gag acc aag gaa 739 
Pro Cys Asn Asp Thr Lys Tyr lie Thr Gin Phe Pro Glu Thr Lys Glu 
200 205 210 

att tgg tec tac ggt tec ggc tac ggc gga aac gca ate ctg gca aag 787 
lie Trp Ser Tyr Gly Ser Gly Tyr Gly Gly Asn Ala lie Leu Ala Lys 
215 220 225 

aag tgc tac gca ctg cgt ate gca tct gtc atg get cgc gaa gaa gga 835 
Lys Cys Tyr Ala Leu Arg lie Ala Ser Val Met Ala Arg Glu Glu Gly 
230 235 240 245 

tgg atg get gag cac atg etc ate ctg aag ctg ate aac cca gag ggc 883 
Trp Met Ala Glu His Met Leu lie Leu Lys Leu lie Asn Pro Glu Gly 
250 255 260 

aag gcg tac cac ate gca gca gca ttc cca tct get tgt ggc aag acc 931 
Lys Ala Tyr His lie Ala Ala Ala Phe Pro Ser Ala Cys Gly Lys Thr 
265 270 275 

aac etc gee atg ate act cca acc ate cca ggc tgg acc get cag gtt 979 
Asn Leu Ala Met lie Thr Pro Thr lie Pro Gly Trp Thr Ala Gin Val 
280 285 290 

gtt ggc gac gac ate get tgg ctg aag ctg cgc gag gac ggc etc tac 1027 
Val Gly Asp Asp lie Ala Trp Leu Lys Leu Arg Glu Asp Gly Leu Tyr 
295 300 305 

gca gtt aac cca gaa aat ggt ttc ttc ggt gtt get cca ggc acc aac 1075 
Ala Val Asn Pro Glu Asn Gly Phe Phe Gly Val Ala Pro Gly Thr Asn 
310 315 320 325 

tac gca tec aac cca ate gcg atg aag acc atg gaa cca ggc aac acc 1123 
Tyr Ala Ser Asn Pro lie Ala Met Lys Thr Met Glu Pro Gly Asn Thr 
330 335 340 

ctg ttc acc aac gtg gca etc acc gac gac ggc gac ate tgg tgg gaa 1171 
Leu Phe Thr Asn Val Ala Leu Thr Asp Asp Gly Asp lie Trp Trp Glu 
345 350 355 
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ggc atg gac ggc gac gcc cca get cac etc att gac tgg atg ggc aac 1219 
Gly Met Asp Gly Asp Ala Pro Ala His Leu lie Asp Trp Met Gly Asn 
360 365 370 

gac tgg acc cca gag tec gac gaa aac get get cac cct aac tec cgt 1267 
Asp Trp Thr Pro Glu Ser Asp Glu Asn Ala Ala His Pro Asn Ser Arg 
375 380 385 

tac tgc gta gca ate gac cag tec cca gca gca gca cct gag ttc aac 1315 
Tyr Cys Val Ala lie Asp Gin Ser Pro Ala Ala Ala Pro Glu Phe Asn 
390 395 400 405 

gac tgg gaa ggc gtc aag ate gac gca ate etc ttc ggt gga cgt cgc 1363 
Asp Trp Glu Gly Val Lys lie Asp Ala lie Leu Phe Gly Gly Arg Arg 
410 415 420 

gca gac acc gtc cca ctg gtt acc cag acc tac gac tgg gag cac ggc 1411 
Ala Asp Thr Val Pro Leu Val Thr Gin Thr Tyr Asp Trp Glu His Gly 
425 430 435 

acc atg gtt ggt gca ctg etc gca tec ggt cag acc gca get tec gca 1459 
Thr Met Val Gly Ala Leu Leu Ala Ser Gly Gin Thr Ala Ala Ser Ala 
440 445 450 

gaa gca aag gtc ggc aca etc cgc cac gac cca atg gca atg etc cca 1507 
Glu Ala Lys Val Gly Thr Leu Arg His Asp Pro Met Ala Met Leu Pro 
455 460 465 

ttc att ggc tac aac get ggt gaa tac ctg cag aac tgg att gac atg 1555 
Phe lie Gly Tyr Asn Ala Gly Glu Tyr Leu Gin Asn Trp lie Asp Met 
470 475 480 485 

ggt aac aag ggt ggc gac aag atg cca tec ate ttc ctg gtc aac tgg 1603 
Gly Asn Lys Gly Gly Asp Lys Met Pro Ser lie Phe Leu Val Asn Trp 
490 495 500 

ttc cgc cgt ggc gaa gat gga cgc ttc ctg tgg cct ggc ttc ggc gac 1651 
Phe Arg Arg Gly Glu Asp Gly Arg Phe Leu Trp Pro Gly Phe Gly Asp 
505 510 515 

aac tct cgc gtt ctg aag tgg gtc ate gac cgc ate gaa ggc cac gtt 1699 
Asn Ser Arg Val Leu Lys Trp Val lie Asp Arg lie Glu Gly His Val 
520 525 530 

ggc gca gac gag acc gtt gtt gga cac acc get aag gcc gaa gac etc 1747 
Gly Ala Asp Glu Thr Val Val Gly His Thr Ala Lys Ala Glu Asp Leu 
535 540 545 

gac etc gac ggc etc gac acc cca att gag gat gtc aag gaa gca ctg 1795 
Asp Leu Asp Gly Leu Asp Thr Pro lie Glu Asp Val Lys Glu Ala Leu 
550 555 560 565 

acc get cct gca gag cag tgg gca aac gac gtt gaa gac aac gcc gag 1843 
Thr Ala Pro Ala Glu Gin Trp Ala Asn Asp Val Glu Asp Asn Ala Glu 
570 575 580 

tac etc act ttc etc gga cca cgt gtt cct gca gag gtt cac age cag 1891 
Tyr Leu Thr Phe Leu Gly Pro Arg Val Pro Ala Glu Val His Ser Gin 
585 590 595 



ttc gat get ctg aag gcc cgc att tea gca get cac get taaagttcac 



1940 
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Phe Asp Ala Leu Lys Ala Arg lie Ser Ala Ala His Ala 
600 605 610 



gcttaagaac tgc 



1953 



<210> 180 
<211> 610 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 180 

Met Thr Thr Ala Ala lie Arg Gly Leu Gin Gly Glu Ala Pro Thr Lys 
15 10 15 

Asn Lys Glu Leu Leu Asn Trp lie Ala Asp Ala Val Glu Leu Phe Gin 
20 25 30 

Pro Glu Ala Val Val Phe Val Asp Gly Ser Gin Ala Glu Trp Asp Arg 
35 40 45 

Met Ala Glu Asp Leu Val Glu Ala Gly Thr Leu lie Lys Leu Asn Glu 
50 55 60 

Glu Lys Arg Pro Asn Ser Tyr Leu Ala Arg Ser Asn Pro Ser Asp Val 
65 70 75 80 

Ala Arg Val Glu Ser Arg Thr Phe lie Cys Ser Glu Lys Glu Glu Asp 
85 90 95 

Ala Gly Pro Thr Asn Asn Trp Ala Pro Pro Gin Ala Met Lys Asp Glu 
100 105 110 

Met Ser Lys His Tyr Ala Gly Ser Met Lys Gly Arg Thr Met Tyr Val 
115 120 125 

Val Pro Phe Cys Met Gly Pro lie Ser Asp Pro Asp Pro Lys Leu Gly 
130 135 140 

Val Gin Leu Thr Asp Ser Glu Tyr Val Val Met Ser Met Arg lie Met 
145 150 155 160 

Thr Arg Met Gly lie Glu Ala Leu Asp Lys lie Gly Ala Asn Gly Ser 
165 170 175 

Phe Val Arg Cys Leu His Ser Val Gly Ala Pro Leu Glu Pro Gly Gin 
180 185 190 

Glu Asp Val Ala Trp Pro Cys Asn Asp Thr Lys Tyr lie Thr Gin Phe 
195 200 205 

Pro Glu Thr Lys Glu lie Trp Ser Tyr Gly Ser Gly Tyr Gly Gly Asn 
210 215 220 

Ala lie Leu Ala Lys Lys Cys Tyr Ala Leu Arg lie Ala Ser Val Met 
225 230 235 240 

Ala Arg Glu Glu Gly Trp Met Ala Glu His Met Leu lie Leu Lys Leu 
245 250 255 



lie Asn Pro Glu Gly Lys Ala Tyr His lie Ala Ala Ala Phe Pro Ser 
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260 265 270 

Ala Cys Gly Lys Thr Asn Leu Ala Met lie Thr Pro Thr lie Pro Gly 
275 280 285 

Trp Thr Ala Gin Val Val Gly Asp Asp lie Ala Trp Leu Lys Leu Arg 
290 295 300 

Glu Asp Gly Leu Tyr Ala Val Asn Pro Glu Asn Gly Phe Phe Gly Val 
305 310 315 320 

Ala Pro Gly Thr Asn Tyr Ala Ser Asn Pro lie Ala Met Lys Thr Met 
325 330 335 

Glu Pro Gly Asn Thr Leu Phe Thr Asn Val Ala Leu Thr Asp Asp Gly 
340 345 350 

Asp lie Trp Trp Glu Gly Met Asp Gly Asp Ala Pro Ala His Leu lie 
355 360 365 

Asp Trp Met Gly Asn Asp Trp Thr Pro Glu Ser Asp Glu Asn Ala Ala 

370 375 380 

His Pro Asn Ser Arg Tyr Cys Val Ala lie Asp Gin Ser Pro Ala Ala 
385 390 395 400 

Ala Pro Glu Phe Asn Asp Trp Glu Gly Val Lys lie Asp Ala lie Leu 
405 410 415 

Phe Gly Gly Arg Arg Ala Asp Thr Val Pro Leu Val Thr Gin Thr Tyr 
420 425 430 

Asp Trp Glu His Gly Thr Met Val Gly Ala Leu Leu Ala Ser Gly Gin 
435 440 445 

Thr Ala Ala Ser Ala Glu Ala Lys Val Gly Thr Leu Arg His Asp Pro 
450 455 460 

Met Ala Met Leu Pro Phe lie Gly Tyr Asn Ala Gly Glu Tyr Leu Gin 
465 470 475 480 

Asn Trp lie Asp Met Gly Asn Lys Gly Gly Asp Lys Met Pro Ser lie 
485 490 495 

Phe Leu Val Asn Trp Phe Arg Arg Gly Glu Asp Gly Arg Phe Leu Trp 
500 505 510 

Pro Gly Phe Gly Asp Asn Ser Arg Val Leu Lys Trp Val lie Asp Arg 
515 520 525 

lie Glu Gly His Val Gly Ala Asp Glu Thr Val Val Gly His Thr Ala 
530 535 540 

Lys Ala Glu Asp Leu Asp Leu Asp Gly Leu Asp Thr Pro lie Glu Asp 
545 550 555 560 

Val Lys Glu Ala Leu Thr Ala Pro Ala Glu Gin Trp Ala Asn Asp Val 
565 570 575 

Glu Asp Asn Ala Glu Tyr Leu Thr Phe Leu Gly Pro Arg Val Pro Ala 
580 585 590 
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Glu Val His Ser Gin Phe Asp Ala Leu Lys Ala Arg lie Ser Ala Ala 
595 600 605 



His Ala 
610 



<210> 181 
<211> 1305 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1282) 
<223> RXS01260 

<400> 181 

ctaaacgtgg gctgcattcc ttccaaagtc tctgatcaaa aacgctgaag ttgcccatac 60 

ctttacccat gagaagaaga ccttcggcat caatggcgaa gtg acc ttc aac tat 115 

Val Thr Phe Asn Tyr 

1 5 

gag gat get cac aag cgt tec cgt ggc gtt tec gac aag ate gtt gga 163 

Glu Asp Ala His Lys Arg Ser Arg Gly Val Ser Asp Lys lie Val Gly 

10 15 20 

ggc gtt cat tac ttg atg aag aag aac aag ate ate gaa att cat ggt 211 
Gly Val His Tyr Leu Met Lys Lys Asn Lys lie lie Glu lie His Gly 
25 30 35 

ctt gga aac ttc aag gat get aag act ctt gag gtc acc gac ggt aag 259 
Leu Gly Asn Phe Lys Asp Ala Lys Thr Leu Glu Val Thr Asp Gly Lys 
40 45 50 

gat get ggc aag acc ate acc ttt gat gac tgc ate ate gca acc ggt 307 
Asp Ala Gly Lys Thr lie Thr Phe Asp Asp Cys lie lie Ala Thr Gly 
55 60 65 

teg gta gtc aac acc etc cgt ggc gtt gac ttc tea gag aac gtt gtg 355 
Ser Val Val Asn Thr Leu Arg Gly Val Asp Phe Ser Glu Asn Val Val 
70 75 80 85 

tct ttt gaa gag cag att ctt aac cct gtt gcg cca aag aag atg gtc 403 
Ser Phe Glu Glu Gin lie Leu Asn Pro Val Ala Pro Lys Lys Met Val 
90 95 100 

att gtt ggt gca ggc gca att gga atg gaa ttc gee tac gtt ctt ggt 451 
He Val Gly Ala Gly Ala He Gly Met Glu Phe Ala Tyr Val Leu Gly 
105 110 115 

aac tac ggt gta gat gta acc gtc ate gag ttc atg gat cgt gtg ctt 499 
Asn Tyr Gly Val Asp Val Thr Val He Glu Phe Met Asp Arg Val Leu 
120 125 130 



cca aat gaa gat get gaa gtc tec aag gtt att gca aag gee tac aag 547 
Pro Asn Glu Asp Ala Glu Val Ser Lys Val He Ala Lys Ala Tyr Lys 
135 140 145 
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aag atg ggc gtt aag ctt ctt cct ggc cat gca acc act get gtt egg 595 
Lys Met Gly Val Lys Leu Leu Pro Gly His Ala Thr Thr Ala Val Arg 
150 155 160 165 

gac aac ggt gac ttt gtc gag gtt gat tac cag aag aag ggc tct gac 643 
Asp Asn Gly Asp Phe Val Glu Val Asp Tyr Gin Lys Lys Gly Ser Asp 
170 175 180 

aag aca gag act ctt act gtt gat cga gtc atg gtt tec gtt ggt ttc 691 
Lys Thr Glu Thr Leu Thr Val Asp Arg Val Met Val Ser Val Gly Phe 
185 190 195 

cgt cca cgc gtt gag gga ttt ggt ctt gaa aac act ggc gtt aag etc 739 
Arg Pro Arg Val Glu Gly Phe Gly Leu Glu Asn Thr Gly Val Lys Leu 
200 205 210 

acc gag cgt ggc gca ate gag ate gat gat tac atg cgt acc aac gtc 787 
Thr Glu Arg Gly Ala lie Glu lie Asp Asp Tyr Met Arg Thr Asn Val 
215 220 225 

gat ggc att tac gec ate ggt gac gtg acc gee aag ctt cag ctt get 835 
Asp Gly lie Tyr Ala lie Gly Asp Val Thr Ala Lys Leu Gin Leu Ala 
230 235 240 245 

cac gtc gca gaa gca cag ggc att gtt gee gca gag act att get ggt 883 
His Val Ala Glu Ala Gin Gly lie Val Ala Ala Glu Thr lie Ala Gly 
250 255 260 

gca gaa act cag act ctt ggt gat tac atg atg atg cca cgt gca acc 931 
Ala Glu Thr Gin Thr Leu Gly Asp Tyr Met Met Met Pro Arg Ala Thr 
265 270 275 

ttc tgc aac cca cag gtt tct tec ttt ggt tac acc gaa gag cag gee 979 
Phe Cys Asn Pro Gin Val Ser Ser Phe Gly Tyr Thr Glu Glu Gin Ala 
280 285 290 

aag gag aag tgg cca gat cgt gag ate aag gtt get tec ttc cca ttc 1027 
Lys Glu Lys Trp Pro Asp Arg Glu lie Lys Val Ala Ser Phe Pro Phe 
295 300 305 

tct gca aac ggt aaa gca gtt ggc ctg gca gaa act gat ggt ttc gca 1075 
Ser Ala Asn Gly Lys Ala Val Gly Leu Ala Glu Thr Asp Gly Phe Ala 
310 315 320 325 

aag ate gtt get gat gca gaa ttc ggt gag ctg etc ggt gca cac ctg 1123 
Lys lie Val Ala Asp Ala Glu Phe Gly Glu Leu Leu Gly Ala His Leu 
330 335 340 

gtt gga gca aat gca tea gag etc ate aat gaa ttg gtg ctt get cag 1171 
Val Gly Ala Asn Ala Ser Glu Leu lie Asn Glu Leu Val Leu Ala Gin 
345 350 355 

aac tgg gat etc acc act gaa gag ate tct cgt age gtc cat att cac 1219 
Asn Trp Asp Leu Thr Thr Glu Glu lie Ser Arg Ser Val His lie His 
360 365 370 

cca acg eta tct gag gca gtt aag gaa get gca cac ggt ate tct gga 1267 
Pro Thr Leu Ser Glu Ala Val Lys Glu Ala Ala His Gly lie Ser Gly 
375 380 385 

cac atg ate aac ttc tagaatccac ctcgttggcc ctg 1305 
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His Met lie Asn Phe 
390 



<210> 182 
<211> 394 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 182 

Val Thr Phe Asn Tyr Glu Asp Ala His Lys Arg Ser Arg Gly Val Ser 
15 10 15 

Asp Lys lie Val Gly Gly Val His Tyr Leu Met Lys Lys Asn Lys lie 
20 25 30 

lie Glu lie His Gly Leu Gly Asn Phe Lys Asp Ala Lys Thr Leu Glu 
35 40 45 

Val Thr Asp Gly Lys Asp Ala Gly Lys Thr lie Thr Phe Asp Asp Cys 
50 55 60 

lie lie Ala Thr Gly Ser Val Val Asn Thr Leu Arg Gly Val Asp Phe 
65 70 75 80 

Ser Glu Asn Val Val Ser Phe Glu Glu Gin lie Leu Asn Pro Val Ala 
85 90 95 

Pro Lys Lys Met Val lie Val Gly Ala Gly Ala lie Gly Met Glu Phe 
100 105 110 

Ala Tyr Val Leu Gly Asn Tyr Gly Val Asp Val Thr Val lie Glu Phe 
115 120 125 

Met Asp Arg Val Leu Pro Asn Glu Asp Ala Glu Val Ser Lys Val lie 
130 ' 135 140 

Ala Lys Ala Tyr Lys Lys Met Gly Val Lys Leu Leu Pro Gly His Ala 
145 150 155 160 

Thr Thr Ala Val Arg Asp Asn Gly Asp Phe Val Glu Val Asp Tyr Gin 
165 170 175 

Lys Lys Gly Ser Asp Lys Thr Glu Thr Leu Thr Val Asp Arg Val Met 
180 185 190 

Val Ser Val Gly Phe Arg Pro Arg Val Glu Gly Phe Gly Leu Glu Asn 
195 200 205 

Thr Gly Val Lys Leu Thr Glu Arg Gly Ala lie Glu lie Asp Asp Tyr 
210 215 220 

Met Arg Thr Asn Val Asp Gly lie Tyr Ala lie Gly Asp Val Thr Ala 
225 230 235 240 

Lys Leu Gin Leu Ala His Val Ala Glu Ala Gin Gly lie Val Ala Ala 
245 250 255 



Glu Thr lie Ala Gly Ala Glu Thr Gin Thr Leu Gly Asp Tyr Met Met 
260 265 270 
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Met Pro Arg Ala Thr Phe Cys Asn Pro Gin Val Ser Ser Phe Gly Tyr 
275 280 285 

Thr Glu Glu Gin Ala Lys Glu Lys Trp Pro Asp Arg Glu lie Lys Val 
290 295 300 

Ala Ser Phe Pro Phe Ser Ala Asn Gly Lys Ala Val Gly Leu Ala Glu 
305 310 315 320 

Thr Asp Gly Phe Ala Lys lie Val Ala Asp Ala Glu Phe Gly Glu Leu 
325 330 335 

Leu Gly Ala His Leu Val Gly Ala Asn Ala Ser Glu Leu lie Asn Glu 
340 345 350 

Leu Val Leu Ala Gin Asn Trp Asp Leu Thr Thr Glu Glu lie Ser Arg 
355 360 365 

Ser Val His He His Pro Thr Leu Ser Glu Ala Val Lys Glu Ala Ala 
370 375 380 

His Gly He Ser Gly His Met He Asn Phe 
385 390 



<210> 183 
<211> 294 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (271) 

<223> RXS01261 

<400> 183 

gtgggtgttt ttcattttct tccactctaa aattaagtat ggaaaaccaa ccgcacccgg 60 

atgcacgaca atgacccact aaacacgtat ccttgaatgc gtg act gaa cat tat 115 

Val Thr Glu His Tyr 
1 5 

gac gta gta gta etc gga gec ggc ccc ggt ggc tat gtc tec gee ate 163 
Asp Val Val Val Leu Gly Ala Gly Pro Gly Gly Tyr Val Ser Ala He 
10 15 20 

cgt gca gcg cag ctt ggc aag aag gtt get gta att gag aag cag tac 211 
Arg Ala Ala Gin Leu Gly Lys Lys Val Ala Val He Glu Lys Gin Tyr 
25 30 35 

tgg ggt ggt gtt tgc eta aac gtg ggc tgc att cct tec aaa gtc tct 259 
Trp Gly Gly Val Cys Leu Asn Val Gly Cys He Pro Ser Lys Val Ser 
40 45 50 

gat caa aaa cgc tgaagttgcc cataccttta ccc 294 
Asp Gin Lys Arg 
55 



<210> 184 
<211> 57 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 184 

Val Thr Glu His Tyr Asp Val Val Val Leu Gly Ala Gly Pro Gly Gly 
15 10 15 

Tyr Val Ser Ala lie Arg Ala Ala Gin Leu Gly Lys Lys Val Ala Val 
20 25 30 

lie Glu Lys Gin Tyr Trp Gly Gly Val Cys Leu Asn Val Gly Cys lie 
35 40 45 

Pro Ser Lys Val Ser Asp Gin Lys Arg 
50 55 



<210> 185 
<211> 1650 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1627) 

<223> RXA02640 

<400> 185 

accaacgacg acgccggtgt agcagatgta ttggagtggt ggttctaata ggtggtgtta 60 



aaacactgct tagtggccca atacgtgcaa aaataaggcc atg aga ate tea aag 

Met Arg lie Ser Lys 
1 5 



gag cac cgc caa ate ttc cca caa cag ggc tgg gta gag cac gat cct 
Glu His Arg Gin lie Phe Pro Gin Gin Gly Trp Val Glu His Asp Pro 
40 45 50 

gaa gaa att tgg gac aac att cga tct gtc gtc age cag gcg atg gtc 
Glu Glu lie Trp Asp Asn lie Arg Ser Val Val Ser Gin Ala Met Val 
55 60 65 

tec att gac ate acc cca cac gag gtt gca teg ctg gga gtc ace aac 
Ser lie Asp lie Thr Pro His Glu Val Ala Ser Leu Gly Val Thr Asn 
70 75 80 85 

cag cgc gaa acc acc gtg gtg tgg gac aag cac acc ggc gaa cct gtc 
Gin Arg Glu Thr Thr Val Val Trp Asp Lys His Thr Gly Glu Pro Val 
90 95 100 

tac aac gca ate gtg tgg caa gac acc cgc acc tct gac att tgc eta 
Tyr Asn Ala lie Val Trp Gin Asp Thr Arg Thr Ser Asp lie Cys Leu 
105 110 115 



115 



gee aat gcg tat gtt gca gcg att gac caa ggc acc act tec act egg 163 
Ala Asn Ala Tyr Val Ala Ala lie Asp Gin Gly Thr Thr Ser Thr Arg 
10 15 20 

tgc ate ttc att gat gec caa gga aaa gtg gtg tct tct get tec aag 211 
Cys lie Phe lie Asp Ala Gin Gly Lys Val Val Ser Ser Ala Ser Lys 
25 30 35 



259 



307 



355 



403 



451 
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gag ate gcg ggc gaa gaa ggc cag gaa aag tgg ctt gac cgc acc ggc 4 99 
Glu lie Ala Gly Glu Glu Gly Gin Glu Lys Trp Leu Asp Arg Thr Gly 
120 125 130 

ctg ctg ate aac tec tac cca teg ggg ccc aaa ate aag tgg att etc 547 
Leu Leu lie Asn Ser Tyr Pro Ser Gly Pro Lys lie Lys Trp lie Leu 
135 140 145 

gac aac gtt gag gga get cgc gaa cgc gee gaa aag ggc gac ctt ttg 595 
Asp Asn Val Glu Gly Ala Arg Glu Arg Ala Glu Lys Gly Asp Leu Leu 
150 155 160 165 

ttt ggc acc atg gat acc tgg gtg ctg tgg aac ctg acc ggc ggt gtc 643 
Phe Gly Thr Met Asp Thr Trp Val Leu Trp Asn Leu Thr Gly Gly Val 
170 175 180 

cgc ggc gac gac ggt gat gat gee ate cac gtc acc gat gtc acc aac 691 
Arg Gly Asp Asp Gly Asp Asp Ala lie His Val Thr Asp Val Thr Asn 
185 190 195 

gca tec cgc aca eta ttg atg gat etc cgc acg caa cag tgg gat cca 739 
Ala Ser Arg Thr Leu Leu Met Asp Leu Arg Thr Gin Gin Trp Asp Pro 
200 205 210 

gaa eta tgc gaa gec eta gac att ccg atg tec atg etc cct gag att 787 
Glu Leu Cys Glu Ala Leu Asp lie Pro Met Ser Met Leu Pro Glu lie 
215 220 225 

cgt ccc tec gtc gga gaa ttc cgc tec gtg cgc cac cgc gga acc eta 835 
Arg Pro Ser Val Gly Glu Phe Arg Ser Val Arg His Arg Gly Thr Leu 
230 235 240 245 

gec gac gtc ccg att act ggc gtg etc ggc gac cag caa gcg gec ctt 883 
Ala Asp Val Pro lie Thr Gly Val Leu Gly Asp Gin Gin Ala Ala Leu 
250 255 260 

ttt ggt cag ggc gga ttc cac gaa ggt get get aaa aat acc tac ggc 931 
Phe Gly Gin Gly Gly Phe His Glu Gly Ala Ala Lys Asn Thr Tyr Gly 
265 270 275 

acc ggc etc ttc ctg ctg atg aac acc ggc acc teg ttg aag att tec 979 
Thr Gly Leu Phe Leu Leu Met Asn Thr Gly Thr Ser Leu Lys lie Ser 
280 285 290 

gag cac ggc ctg ctg tec acc ate gec tat caa egg gaa gga tec get 1027 
Glu His Gly Leu Leu Ser Thr lie Ala Tyr Gin Arg Glu Gly Ser Ala 
295 300 305 

ccg gtc tac gcg ctg gaa ggt tec gta tec atg ggc ggt tec ttg gtg 1075 
Pro Val Tyr Ala Leu Glu Gly Ser Val Ser Met Gly Gly Ser Leu Val 
310 315 320 325 

cag tgg ctg cgc gac aac eta cag eta ate ccc aac gca cca gcg att 1123 
Gin Trp Leu Arg Asp Asn Leu Gin Leu lie Pro Asn Ala Pro Ala lie 
330 335 340 

gaa aac etc gec cga gaa gtc gaa gac aac ggt ggc gtt cat gtt gtc 1171 
Glu Asn Leu Ala Arg Glu Val Glu Asp Asn Gly Gly Val His Val Val 
345 350 • 355 
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cca gca ttc 
Pro Ala Phe 
360 

ggc gtc att 
Gly Val lie 
375 

cgc gca gtc 
Arg Ala Val 
390 

gcc atg gcc 
Ala Met Ala 



ggt gcg atg 
Gly Ala Met 



etc ggc ate 
Leu Gly lie 
440 

ggc gtc gca 
Gly Val Ala 
455 

gac gag ate 
Asp Glu lie 
470 

atg age gaa 
Met Ser Glu 



gtg gag cat 
Val Glu His 



ace gga ctg 
Thr Gly Leu 



aca ggc etc 
Thr Gly Leu 



ctt gaa gcc 
Leu Glu Ala 
395 

aaa gac gca 
Lys Asp Ala 
410 

gtg gaa aat 
Val Glu Asn 
425 

gac gtc caa 
Asp Val Gin 



ttc get gca 
Phe Ala Ala 



gaa aaa ctt 
Glu Lys Leu 
475 

gaa gag cgc 
Glu Glu Arg 
490 

tct tat gac 
Ser Tyr Asp 
505 



ttc gca cca 
Phe Ala Pro 
365 

ace cgt ttt 
Thr Arg Phe 
380 

aac gcc ttc 
Asn Ala Phe 



ggc aaa gcc 
Gly Lys Ala 



gac etc etc 
Asp Leu Leu 
430 

cgt etc gag 
Arg Leu Glu 
445 

ggt etc ggc 
Gly Leu Gly 
460 

att gca gtg 
lie Ala Val 



gaa cgt cgc 
Glu Arg Arg 



cag gcc tag 
Gin Ala 



cgt tgg cgc 
Arg Trp Arg 



gcc aac cgc 
Ala Asn Arg 
385 

caa ace cgc 
Gin Thr Arg 
400 

etc gaa tec 
Leu Glu Ser 
415 

atg caa atg 
Met Gin Met 



gac gta gaa 
Asp Val Glu 



tct gga ttc 
Ser Gly Phe 
465 

aag aaa gtc 
Lys Lys Val 
480 

tat gcc gaa 
Tyr Ala Glu 
495 

tgattt gggt 



ccc gat get 
Pro Asp Ala 
370 

aaa cac ate 
Lys His lie 



gaa gtt gtg 
Glu Val Val 



etc cgc gtc 
Leu Arg Val 
420 

caa gcc gac 
Gin Ala Asp 
435 

acc acc gcc 
Thr Thr Ala 
450 

ttc aaa aca 
Phe Lys Thr 



tgg aac cct 
Trp Asn Pro 



tgg aat agg 
Trp Asn Arg 
500 

:ggcct tta 



cgt 1219 
Arg 



gcc 1267 
Ala 



gac 1315 

Asp 

405 

gac 1363 
Asp 



ttc 1411 

Phe 



gtc 1459 
Val 



act 1507 
Thr 



gac 1555 

Asp 

485 

gca 1603 
Ala 



1650 



<210> 186 
<211> 509 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 186 

Met Arg lie Ser Lys Ala Asn Ala Tyr Val Ala Ala lie Asp Gin Gly 
15 10 15 

Thr Thr Ser Thr Arg Cys lie Phe He Asp Ala Gin Gly Lys Val Val 
20 25 30 

Ser Ser Ala Ser Lys Glu His Arg Gin He Phe Pro Gin Gin Gly Trp 
35 40 45 

Val Glu His Asp Pro Glu Glu He Trp Asp Asn He Arg Ser Val Val 
50 55 60 

Ser Gin Ala Met Val Ser lie Asp He Thr Pro His Glu Val Ala Ser 
65 70 75 80 
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• 



Leu Gly Val Thr 



Thr Gly Glu Pro 
100 

Ser Asp lie Cys 
115 

Leu Asp Arg Thr 
130 

lie Lys Trp lie 
145 

Lys Gly Asp Leu 



Leu Thr Gly Gly 
180 

Thr Asp Val Thr 
195 

Gin Gin Trp Asp 
210 

Met Leu Pro Glu 
225 

His Arg Gly Thr 



Gin Gin Ala Ala 
260 

Lys Asn Thr Tyr 
275 

Ser Leu Lys lie 
290 

Arg Glu Gly Ser 
305 

Gly Gly Ser Leu 



Asn Ala Pro Ala 
340 

Gly Val His Val 
355 

Arg Pro Asp Ala 
370 

Arg Lys His lie 
385 



Asn Gin Arg Glu 
85 

Val Tyr Asn Ala 



Leu Glu lie Ala 
120 

Gly Leu Leu lie 
135 

Leu Asp Asn Val 
150 

Leu Phe Gly Thr 
165 

Val Arg Gly Asp 



Asn Ala Ser Arg 
200 

Pro Glu Leu Cys 
215 

lie Arg Pro Ser 
230 

Leu Ala Asp Val 
245 

Leu Phe Gly Gin 



Gly Thr Gly Leu 
280 

Ser Glu His Gly 
295 

Ala Pro Val Tyr 
310 

Val Gin Trp Leu 
325 

lie Glu Asn Leu 



Val Pro Ala Phe 
360 

Arg Gly Val lie 
375 

Ala Arg Ala Val 
390 



Thr Thr Val Val 
90 

lie Val Trp Gin 
105 

Gly Glu Glu Gly 



Asn Ser Tyr Pro 
140 

Glu Gly Ala Arg 
155 

Met Asp Thr Trp 
170 

Asp Gly Asp Asp 
185 

Thr Leu Leu Met 



Glu Ala Leu Asp 
220 

Val Gly Glu Phe 
235 

Pro lie Thr Gly 
250 

Gly Gly Phe His 
265 

Phe Leu Leu Met 



Leu Leu Ser Thr 
300 

Ala Leu Glu Gly 
315 

Arg Asp Asn Leu 
330 

Ala Arg Glu Val 
345 

Thr Gly Leu Phe 



Thr Gly Leu Thr 
380 

Leu Glu Ala Asn 
395 



Trp Asp Lys His 
95 

Asp Thr Arg Thr 
110 

Gin Glu Lys Trp 
125 

Ser Gly Pro Lys 



Glu Arg Ala Glu 
160 

Val Leu Trp Asn 
175 

Ala lie His Val 
190 

Asp Leu Arg Thr 
205 

lie Pro Met Ser 



Arg Ser Val Arg 
240 

Val Leu Gly Asp 
255 

Glu Gly Ala Ala 
270 

Asn Thr Gly Thr 
285 

lie Ala Tyr Gin 



Ser Val Ser Met 
320 

Gin Leu lie Pro 
335 

Glu Asp Asn Gly 
350 

Ala Pro Arg Trp 
365 

Arg Phe Ala Asn 



Ala Phe Gin Thr 
400 
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Arg Glu Val Val Asp Ala Met Ala Lys Asp Ala Gly Lys Ala Leu Glu 
405 410 415 

Ser Leu Arg Val Asp Gly Ala Met Val Glu Asn Asp Leu Leu Met Gin 
420 425 430 

Met Gin Ala Asp Phe Leu Gly lie Asp Val Gin Arg Leu Glu Asp Val 
435 440 445 

Glu Thr Thr Ala Val Gly Val Ala Phe Ala Ala Gly Leu Gly Ser Gly 
450 455 460 

Phe Phe Lys Thr Thr Asp Glu lie Glu Lys Leu lie Ala Val Lys Lys 
465 470 475 480 

Val Trp Asn Pro Asp Met Ser Glu Glu Glu Arg Glu Arg Arg Tyr Ala 
485 490 495 

Glu Trp Asn Arg Ala Val Glu His Ser Tyr Asp Gin Ala 
500 505 



<210> 187 
<211> 1119 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1096) 

<223> RXN01025 

<400> 187 

gggcagcagc ggcaggtttc caggaggttt ccatgcgggt ggcttgggac atgggctaac 60 

ctgagacggt taaatatcgt tttcgaaagg tgggtttcgc gtg gtt tct gta age 115 

Val Val Ser Val Ser 
1 5 

gtg atg ggt gca ggt tec tgg gga acc acg ttg gec aag gtc ttc tct 163 
Val Met Gly Ala Gly Ser Trp Gly Thr Thr Leu Ala Lys Val Phe Ser 
10 15 20 

gat get ggc aac get gtg acg ttg tgg gcg agg egg gaa gag ttg gca 211 
Asp Ala Gly Asn Ala Val Thr Leu Trp Ala Arg Arg Glu Glu Leu Ala 
25 30 35 

age acc ate cgt gac age cat gaa aac cgt gat tac ctt ccg ggg att 259 
Ser Thr lie Arg Asp Ser His Glu Asn Arg Asp Tyr Leu Pro Gly lie 
40 45 50 

acg ttg ccg gag teg ctg cag gtc aca tea teg gca acg gag get tta 307 
Thr Leu Pro Glu Ser Leu Gin Val Thr Ser Ser Ala Thr Glu Ala Leu 
55 60 65 

gag ggc gca gee att gtg gtg ttg gcg att cct teg cag gcg ttg cgt 355 
Glu Gly Ala Ala lie Val Val Leu Ala lie Pro Ser Gin Ala Leu Arg 
70 75 80 85 



ggc aat ttg gcg gag tgg aaa gag acg ate ccg cag gat gcg acc ttg 
Gly Asn Leu Ala Glu Trp Lys Glu Thr lie- Pro Gin Asp Ala Thr Leu 



403 
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90 95 100 

gtg tec ttg get aaa ggt att gaa aag ggc acg cac ctg egg atg agt 451 
Val Ser Leu Ala Lys Gly lie Glu Lys Gly Thr His Leu Arg Met Ser 
105 110 115 

gaa gtg ate gcg gag gtg acg gaa gcg gat cct tea cgc ate gcg gtg 4 99 
Glu Val He Ala Glu Val Thr Glu Ala Asp Pro Ser Arg He Ala Val 
120 125 130 

ttg teg ggg cca aac ctt get cgt gag ate gcg gag ggg cag cct gca 547 
Leu Ser Gly Pro Asn Leu Ala Arg Glu He Ala Glu Gly Gin Pro Ala 
. 135 140 145 

get acg gtg att get tgc cct gat gaa aac cga gcg aaa ctt gtg cag 595 
Ala Thr Val He Ala Cys Pro Asp Glu Asn Arg Ala Lys Leu Val Gin 
150 155 160 165 

get gca gtg get gcg ccg tat ttc cgc ccg tac ace aac act gat gtg 643 
Ala Ala Val Ala Ala Pro Tyr Phe Arg Pro Tyr Thr Asn Thr Asp Val 
170 175 180 

gtg ggc act gaa ate ggt ggt gcg tgt aag aac gtc ate gcg ctg gee 691 
Val Gly Thr Glu He Gly Gly Ala Cys Lys Asn Val He Ala Leu Ala 
185 190 195 

tgt ggt att tec cat ggt tac ggc ctg ggt gag aac acc aat gca teg 739 
Cys Gly He Ser His Gly Tyr Gly Leu Gly Glu Asn Thr Asn Ala Ser 
200 205 210 

ttg att act cgt ggc ctt gca gag ate gca cgc etc ggt gee aca ttg 787 
Leu He Thr Arg Gly Leu Ala Glu He Ala Arg Leu Gly Ala Thr Leu 
215 220 225 

ggt gcg gat gcg aag act ttt tct ggc ctt gcg gga atg ggc gac ttg 835 
Gly Ala Asp Ala Lys Thr Phe Ser Gly Leu Ala Gly Met Gly Asp Leu 
230 235 240 245 

gtg get acg tgt tea tea ccg ctg teg cgt aac cgc age ttc ggt gag 883 
Val Ala Thr Cys Ser Ser Pro Leu Ser Arg Asn Arg Ser Phe Gly Glu 
250 255 260 

cgt ttg ggt cag ggt gaa tec eta gag aag get cgc gag gca acc aat 931 
Arg Leu Gly Gin Gly Glu Ser Leu Glu Lys Ala Arg Glu Ala Thr Asn 
265 270 275 

ggt cag gtt gcg gag ggt gtt att tec teg cag teg att ttt gat ctt 979 
Gly Gin Val Ala Glu Gly Val He Ser Ser Gin Ser He Phe Asp Leu 
280 285 290 

gee acc aag ctt ggt gtg gag atg ccg ate acc cag get gtc tac ggt 1027 
Ala Thr Lys Leu Gly Val Glu Met Pro He Thr Gin Ala Val Tyr Gly 
295 300 305 

gtg tgc cac cga gat atg aaa gta act gac atg att gtg get etc atg 1075 
Val Cys His Arg Asp Met Lys Val Thr Asp Met He Val Ala Leu Met 
310 315 320 325 

ggc agg tct aag aag get gag tagtcttagg ttgtaagctt caa 1119 
Gly Arg Ser Lys Lys Ala Glu 
330 
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<210> 188 
<211> 332 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 188 

Val Val Ser Val Ser Val Met Gly Ala Gly Ser Trp Gly Thr Thr Leu 
15 10 15 

Ala Lys Val Phe Ser Asp Ala Gly Asn Ala Val Thr Leu Trp Ala Arg 
20 25 30 

Arg Glu Glu Leu Ala Ser Thr lie Arg Asp Ser His Glu Asn Arg Asp 
35 40 45 

Tyr Leu Pro Gly lie Thr Leu Pro Glu Ser Leu Gin Val Thr Ser Ser 
50 55 60 

Ala Thr Glu Ala Leu Glu Gly Ala Ala lie Val Val Leu Ala lie Pro 
65 70 75 80 

Ser Gin Ala Leu Arg Gly Asn Leu Ala Glu Trp Lys Glu Thr lie Pro 
85 90 95 

Gin Asp Ala Thr Leu Val Ser Leu Ala Lys Gly lie Glu Lys Gly Thr 
100 105 110 

His Leu Arg Met Ser Glu Val lie Ala Glu Val Thr Glu Ala Asp Pro 
115 120 125 

Ser Arg lie Ala Val Leu Ser Gly Pro Asn Leu Ala Arg Glu lie Ala 
130 135 140 

Glu Gly Gin Pro Ala Ala Thr Val lie Ala Cys Pro Asp Glu Asn Arg 
145 150 155 160 

Ala Lys Leu Val Gin Ala Ala Val Ala Ala Pro Tyr Phe Arg Pro Tyr 
165 170 175 

Thr Asn Thr Asp Val Val Gly Thr Glu lie Gly Gly Ala Cys Lys Asn 
180 185 190 

Val lie Ala Leu Ala Cys Gly lie Ser His Gly Tyr Gly Leu Gly Glu 
195 200 205 

Asn Thr Asn Ala Ser Leu lie Thr Arg Gly Leu Ala Glu lie Ala Arg 
210 215 220 

Leu Gly Ala Thr Leu Gly Ala Asp Ala Lys Thr Phe Ser Gly Leu Ala 
225 230 235 240 

Gly Met Gly Asp Leu Val Ala Thr Cys Ser Ser Pro Leu Ser Arg Asn 
245 250 255 

Arg Ser Phe Gly Glu Arg Leu Gly Gin Gly Glu Ser Leu Glu Lys Ala 
260 265 270 

Arg Glu Ala Thr Asn Gly Gin Val Ala Glu Gly Val lie Ser Ser Gin 
275 280 285 
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Ser lie Phe Asp Leu Ala Thr Lys Leu Gly Val Glu Met Pro lie Thr 

290 295 300 

Gin Ala Val Tyr Gly Val Cys His Arg Asp Met Lys Val Thr Asp Met 

305 310 315 320 

lie Val Ala Leu Met Gly Arg Ser Lys Lys Ala Glu 

325 330 



<210> 189 
<211> 1015 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1015) 
<223> FRXA01025 

<400> 189 

gggcagcagc ggcaggtttc cagraggttt ccatgcgggt ggcttggrac wtgggctaac 60 

ctgaracggt taaatatcgt tttcgaaagg tgggtttcgc gtg gtt tct gta age 115 
tJ Val Val Ser Val Ser 

Rj 15 

Jf gtg atg ggt gca ggt tec tgg gga acc acg ttg gec aag gtc ttc tct 163 

p Val Met Gly Ala Gly Ser Trp Gly Thr Thr Leu Ala Lys Val Phe Ser 

10 15 20 

gat get ggc aac get gtg acg ttg tgg gcg agg egg gaa gag ttg gca 211 

~! Asp Ala Gly Asn Ala Val Thr Leu Trp Ala Arg Arg Glu Glu Leu Ala 

25 30 35 

is: 

B age acc ate cgt gac age cat gaa aac cgt gat tac ctt ccg ggg att 259 

Q Ser Thr lie Arg Asp Ser His Glu Asn Arg Asp Tyr Leu Pro Gly lie 

40 45 50 

acg ttg ccg gag teg ctg cag gtc aca tea teg gca acg gag get tta 307 
Thr Leu Pro Glu Ser Leu Gin Val Thr Ser Ser Ala Thr Glu Ala Leu 
55 60 65 

gag ggc gca gec att gtg gtg ttg gcg att cct teg cag gcg ttg cgt 355 
Glu Gly Ala Ala lie Val Val Leu Ala lie Pro Ser Gin Ala Leu Arg 
70 75 80 85 

ggc aat ttg gcg gag tgg aaa gag acg ate ccg cag gat gcg acc ttg 403 
Gly Asn Leu Ala Glu Trp Lys Glu Thr lie Pro Gin Asp Ala Thr Leu 
90 95 100 

gtg tec ttg get aaa ggt att gaa aag ggc acg cac ctg egg atg agt 4 51 
Val Ser Leu Ala Lys Gly lie Glu Lys Gly Thr His Leu Arg Met Ser 
105 110 115 

gaa gtg ate gcg gag gtg acg gaa gcg gat cct tea cgc ate gcg gtg 4 99 
Glu Val He Ala Glu Val Thr Glu Ala Asp Pro Ser Arg He Ala Val 
120 125 130 



ttg teg ggg cca aac ctt get cgt gag ate gcg gag ggg cag cct gca 



547 
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Leu Ser Gly Pro Asn Leu Ala Arg Glu lie Ala Glu Gly Gin Pro Ala 
135 140 145 

get acg gtg att get tgc cct gat gaa aac cga gcg aaa ctt gtg cag 595 
Ala Thr Val lie Ala Cys Pro Asp Glu Asn Arg Ala Lys Leu Val Gin 
150 155 160 165 

get gca gtg get gcg ccg tat ttc cgc ccg tac ace aac act gat gtg 643 
Ala Ala Val Ala Ala Pro Tyr Phe Arg Pro Tyr Thr Asn Thr Asp Val 
170 175 180 

gtg ggc act gaa ate ggt ggt gcg tgt aag aac gtc ate gcg ctg gec 691 
Val Gly Thr Glu lie Gly Gly Ala Cys Lys Asn Val lie Ala Leu Ala 
185 190 195 

tgt ggt att tec cat ggt tac ggc ctg ggt gag aac acc aat gca teg 739 
Cys Gly lie Ser His Gly Tyr Gly Leu Gly Glu Asn Thr Asn Ala Ser 
200 205 210 

ttg att act cgt ggc ctt gca gag ate gca cgc etc ggt gec aca ttg 787 
Leu lie Thr Arg Gly Leu Ala Glu lie Ala Arg Leu Gly Ala Thr Leu 
215 220 225 

ggt gcg gat gcg aag act ttt tct ggc ctt gcg gga atg ggc gac ttg 835 
Gly Ala Asp Ala Lys Thr Phe Ser Gly Leu Ala Gly Met Gly Asp Leu 
230 235 240 245 

gtg get acg tgt tea tea ccg ctg teg cgt aac cgc age ttc ggt gag 8 83 
Val Ala Thr Cys Ser Ser Pro Leu Ser Arg Asn Arg Ser Phe Gly Glu 
250 255 260 

cgt ttg ggt cag ggt gaa tec eta gag aag get cgc gag gca acc aat 931 
Arg Leu Gly Gin Gly Glu Ser Leu Glu Lys Ala Arg Glu Ala Thr Asn 
265 270 275 

ggt cag gtt gcg gag ggt gtt att tec teg cag teg att ttt gat ctt 979 
Gly Gin Val Ala Glu Gly Val lie Ser Ser Gin Ser lie Phe Asp Leu 
280 285 290 

gee acc aag ctt ggt gtg gag atg ccg ate acc cag 1015 
Ala Thr Lys Leu Gly Val Glu Met Pro lie Thr Gin 
295 300 305 



<210> 190 
<211> 305 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 190 

Val Val Ser Val Ser Val Met Gly Ala Gly Ser Trp Gly Thr Thr Leu 
15 10 15 

Ala Lys Val Phe Ser Asp Ala Gly Asn Ala Val Thr Leu Trp Ala Arg 
20 25 30 

Arg Glu Glu Leu Ala Ser Thr lie Arg Asp Ser His Glu Asn Arg Asp 
35 40 45 



Tyr Leu Pro Gly lie Thr Leu Pro Glu Ser Leu Gin Val Thr Ser Ser 
50 55 60 
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Ala Thr Glu Ala Leu Glu Gly Ala Ala lie Val Val Leu Ala lie Pro 
65 70 75 80 

Ser Gin Ala Leu Arg Gly Asn Leu Ala Glu Trp Lys Glu Thr lie Pro 
85 90 95 

Gin Asp Ala Thr Leu Val Ser Leu Ala Lys Gly lie Glu Lys Gly Thr 
100 105 110 

His Leu Arg Met Ser Glu Val lie Ala Glu Val Thr Glu Ala Asp Pro 
115 120 125 

Ser Arg lie Ala Val Leu Ser Gly Pro Asn Leu Ala Arg Glu lie Ala 
130 135 140 

Glu Gly Gin Pro Ala Ala Thr Val lie Ala Cys Pro Asp Glu Asn Arg 
145 150 155 160 

Ala Lys Leu Val Gin Ala Ala Val Ala Ala Pro Tyr Phe Arg Pro Tyr 
165 170 175 

Thr Asn Thr Asp Val Val Gly Thr Glu lie Gly Gly Ala Cys Lys Asn 
180 185 190 

Val lie Ala Leu Ala Cys Gly lie Ser His Gly Tyr Gly Leu Gly Glu 
195 200 205 

Asn Thr Asn Ala Ser Leu lie Thr Arg Gly Leu Ala Glu lie Ala Arg 
210 215 220 

Leu Gly Ala Thr Leu Gly Ala Asp Ala Lys Thr Phe Ser Gly Leu Ala 
225 230 235 240 

Gly Met Gly Asp Leu Val Ala Thr Cys Ser Ser Pro Leu Ser Arg Asn 
245 250 255 

Arg Ser Phe Gly Glu Arg Leu Gly Gin Gly Glu Ser Leu Glu Lys Ala 
260 265 270 

Arg Glu Ala Thr Asn Gly Gin Val Ala Glu Gly Val lie Ser Ser Gin 
275 280 285 

Ser lie Phe Asp Leu Ala Thr Lys Leu Gly Val Glu Met Pro lie Thr 
290 295 300 



Gin 
305 



<210> 191 
<211> 1809 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1786) 
<223> RXA01851 

<400> 191 
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ttgtggcctt tttgcagggg aaacttattt aaataattca taagtaaaaa accgtcaatt 60 

cacgatgtgg gttggcggtt ttcctattag gctcactttt atg acg age gca cac 115 

Met Thr Ser Ala His 
1 5 

ttt gaa tec cgc egg att ggc cct ccg ctt cgc gat aat tat gac gtc 163 
Phe Glu Ser Arg Arg lie Gly Pro Pro Leu Arg Asp Asn Tyr Asp Val 
10 15 20 

att gtg att ggc ggt ggt ate tea ggt gta cag att gcg cga cat get 211 
lie Val lie Gly Gly Gly He Ser Gly Val Gin He Ala Arg His Ala 
25 30 35 

caa ggc cgc ggt tta cgc act gtg atg ttt gag gee aga gat tat tct 259 
Gin Gly Arg Gly Leu Arg Thr Val Met Phe Glu Ala Arg Asp Tyr Ser 
40 45 50 

tct gga aca tea teg aca acc tec aag atg att cat ggt ggt ttg cgc 307 
Ser Gly Thr Ser Ser Thr Thr Ser Lys Met He His Gly Gly Leu Arg 
55 60 65 

tat ttg gag cag tac gat ttc ggc gtg gtc cag gaa gee gtg aag gaa 355 
Tyr Leu Glu Gin Tyr Asp Phe Gly Val Val Gin Glu Ala Val Lys Glu 
70 75 80 85 

cgc egg tac eta ggt ate gec get ccg cat ttg gtg get cca cgc agt 4 03 
Arg Arg Tyr Leu Gly He Ala Ala Pro His Leu Val Ala Pro Arg Ser 
90 95 100- 

ttc atg etc acg gcg ttt gat tgg tea gag ccg aaa gec cct atg ttg 451 
Phe Met Leu Thr Ala Phe Asp Trp Ser Glu Pro Lys Ala Pro Met Leu 
105 110 115 

ggt get ggt gtg gcg ttg tat gaa acg atg gcg tgg cag cgt aac cag 4 99 
Gly Ala Gly Val Ala Leu Tyr Glu Thr Met Ala Trp Gin Arg Asn Gin 
120 125 130 

ggg caa teg aag gaa aac cac teg ccg cgt ttc egg tgg att cct aaa 547 
Gly Gin Ser Lys Glu Asn His Ser Pro Arg Phe Arg Trp He Pro Lys 
135 140 145 

aat gca ctg etc aag gaa gtc ccg tgg ctt gac ccg gag ggc ttg aag 595 
Asn Ala Leu Leu Lys Glu Val Pro Trp Leu Asp Pro Glu Gly Leu Lys 
150 155 160 165 

gga gcg tgg cgc cac gat gat acg ttg aat etc cat gca gaa cga etc 643 
Gly Ala Trp Arg His Asp Asp Thr Leu Asn Leu His Ala Glu Arg Leu 
170 175 180 

etc etc gcg gtg att aaa get ttt gcg gca gat ggc gga acg gcg ate 691 
Leu Leu Ala Val He Lys Ala Phe Ala Ala Asp Gly Gly Thr Ala He 
185 190 195 

aac cac gee aaa gtc act cgc att etc egg aac gtg gaa gaa ggc cgc 739 
Asn His Ala Lys Val Thr Arg He Leu Arg Asn Val Glu Glu Gly Arg 
200 205 210 

gtc aag ggt gta gaa gtg act gat cag gtc acc aac acc acg cat gag 787 
Val Lys Gly Val Glu Val Thr Asp Gin Val Thr Asn Thr Thr His Glu 
215 220 225 
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gtg aat gcc cct gtg gtg ate aac get gcg ggt ccg tgg gtt gcg cag 835 
Val Asn Ala Pro Val Val lie Asn Ala Ala Gly Pro Trp Val Ala Gin 
230 235 240 245 

gcg ttg ggt gat ttg gcg gag gta acc aag ttg aag gtg cgc caa tec 883 
Ala Leu Gly Asp Leu Ala Glu Val Thr Lys Leu Lys Val Arg Gin Ser 
250 255 260 

aag gga gtg cat ttg etc act ggt gat ttg ggc age cag agt ggc gtg 931 
Lys Gly Val His Leu Leu Thr Gly Asp Leu Gly Ser Gin Ser Gly Val 
265 270 275 

ttt gtg cgt ggc aaa aac ggc aag cat gtg ate gtg aat ccg tgg atg 979 
Phe Val Arg Gly Lys Asn Gly Lys His Val lie Val Asn Pro Trp Met 
280 285 290 

ggg cgc acc ctt att ggt cca acc gac acc atg att gac ggt gac get 1027 
Gly Arg Thr Leu lie Gly Pro Thr Asp Thr Met lie Asp Gly Asp Ala 
295 300 305 

gat gat gcg get gca gat gaa age gat ate gat ttg ctg ctt gag acc 1075 
Asp Asp Ala Ala Ala Asp Glu Ser Asp lie Asp Leu Leu Leu Glu Thr 
310 315 320 325 

ate gat teg gta cgc get aca ccg ctt gat cgc aaa gag ate ate tec 1123 
lie Asp Ser Val Arg Ala Thr Pro Leu Asp Arg Lys Glu lie lie Ser 
330 335 340 

acg ctg gtg ggt gtg cgc ccg ctt gtt gat gac ggc acc gac acc tac 1171 
Thr Leu Val Gly Val Arg Pro Leu Val Asp Asp Gly Thr Asp Thr Tyr 
345 350 355 

acg tec tct cgc cgt ttc gat att tec gat cac gcc aac gtc ggc att 1219 
Thr Ser Ser Arg Arg Phe Asp lie Ser Asp His Ala Asn Val Gly lie 
360 365 370 



gat ggt ttg 
Asp Gly Leu 
375 

atg ggg tac 
Met Gly Tyr 
390 

tta cct ccg 
Leu Pro Pro 



tct ttt ggc 
Ser Phe Gly 



cgc age cac 
Arg Ser His 
440 



gtg tct gtc 
Val Ser Val 



aag gtg att 
Lys Val lie 
395 

ctg cgc cac 
Leu Arg His 
410 

gcg tat gag 
Ala Tyr Glu 
425 

ccc gag ctg 
Pro Glu Leu 



tct ggc ggc 
Ser Gly Gly 
380 

gag cat gtg 
Glu His Val 



ttt gac tec 
Phe Asp Ser 



tec gtg get 
Ser Val Ala 
430 

gat gtg gat 
Asp Val Asp 
445 



aag tgg acc 
Lys Trp Thr 
385 

gtg gag cac 
Val Glu His 
400 

agg cag atg 
Arg Gin Met 
415 

gat tec ttt 
Asp Ser Phe 



gat gaa ate 
Asp Glu lie 



act tec cgc 
Thr Ser Arg 



caa get gcg 
Gin Ala Ala 



ccg ttg agt 
Pro Leu Ser 
420 

gag tea gcg 
Glu Ser Ala 
435 

cgc gtg cat 
Arg Val His 
450 



gtg 1267 
Val 



gtg 1315 

Val 

405 

act 1363 
Thr 



ctt 1411 
Leu 



ctg 1459 
Leu 



gcc aga ctg tat gga act gag cat gaa aaa gtg ctg gat etc gtc gca 1507 
Ala Arg Leu Tyr Gly Thr Glu His Glu Lys Val Leu Asp Leu Val Ala 
455 460 465 



BGI-126CP 



-277- 



aag caa ccc gac ctg ggg cgc cga ctt gac cca gac aac ctt gat ate 1555 
Lys Gin Pro Asp Leu Gly Arg Arg Leu Asp Pro Asp Asn Leu Asp lie 
470 475 480 485 

gcg gcg cag gec gtt ttt get gtc gec gag gag gcg gec gtc gac ctg 1603 
Ala Ala Gin Ala Val Phe Ala Val Ala Glu Glu Ala Ala Val Asp Leu 
490 495 500 

gcg gac gtg ctg gat cgt cgc ate gtg etc ggc acg ctg ggt tat gtg 1651 
Ala Asp Val Leu Asp Arg Arg lie Val Leu Gly Thr Leu Gly Tyr Val 
505 510 515 

caa ccg get gec gtg cgt gcg acg gee gaa gca atg gcg cag gtc ace 1699 
Gin Pro Ala Ala Val Arg Ala Thr Ala Glu Ala Met Ala Gin Val Thr 
520 525 530 

ggg tgg tea get gag ctt ate gac gee cag tgc cag tec tac etc gec 1747 
Gly Trp Ser Ala Glu Leu lie Asp Ala Gin Cys Gin Ser Tyr Leu Ala 
535 540 545 

aag caa gac aaa ate caa gee gtg tta aag ccg tac cgc taacactccg 1796 

Lys Gin Asp Lys lie Gin Ala Val Leu Lys Pro Tyr Arg 
550 555 560 

tcatcgacac egg 1809 



<210> 192 
<211> 562 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 192 

Met Thr Ser Ala His Phe Glu Ser Arg Arg lie Gly Pro Pro Leu Arg 
15 10 15 

Asp Asn Tyr Asp Val lie Val lie Gly Gly Gly He Ser Gly Val Gin 
20 25 30 

He Ala Arg His Ala Gin Gly Arg Gly Leu Arg Thr Val Met Phe Glu 
35 40 45 

Ala Arg Asp Tyr Ser Ser Gly Thr Ser Ser Thr Thr Ser Lys Met He 
50 55 60 

His Gly Gly Leu Arg Tyr Leu Glu Gin Tyr Asp Phe Gly Val Val Gin 
65 70 75 80 

Glu Ala Val Lys Glu Arg Arg Tyr Leu Gly He Ala Ala Pro His Leu 
85 90 95 

Val Ala Pro Arg Ser Phe Met Leu Thr Ala Phe Asp Trp Ser Glu Pro 
100 105 110 

Lys Ala Pro Met Leu Gly Ala Gly Val Ala Leu Tyr Glu Thr Met Ala 
115 120 125 

Trp Gin Arg Asn Gin Gly Gin Ser Lys Glu Asn His Ser Pro Arg Phe 
130 135 140 



Arg Trp lie Pro Lys Asn Ala Leu Leu Lys Glu Val Pro Trp Leu Asp 
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145 150 155 160 

Pro Glu Gly Leu Lys Gly Ala Trp Arg His Asp Asp Thr Leu Asn Leu 
165 170 175 

His Ala Glu Arg Leu Leu Leu Ala Val He Lys Ala Phe Ala Ala Asp 
180 185 190 

Gly Gly Thr Ala He Asn His Ala Lys Val Thr Arg He Leu Arg Asn 
195 200 205 

Val Glu Glu Gly Arg Val Lys Gly Val Glu Val Thr Asp Gin Val Thr 
210 215 220 

Asn Thr Thr His Glu Val Asn Ala Pro Val Val He Asn Ala Ala Gly 
225 230 235 240 

Pro Trp Val Ala Gin Ala Leu Gly Asp Leu Ala Glu Val Thr Lys Leu 
245 250 255 

Lys Val Arg Gin Ser Lys Gly Val His Leu Leu Thr Gly Asp Leu Gly 
260 265 270 

Ser Gin Ser Gly Val Phe Val Arg Gly Lys Asn Gly Lys His Val He 
275 280 285 

Val Asn Pro Trp Met Gly Arg Thr Leu He Gly Pro Thr Asp Thr Met 
290 295 300 

He Asp Gly Asp Ala Asp Asp Ala Ala Ala Asp Glu Ser Asp lie Asp 
305 310 315 320 

Leu Leu Leu Glu Thr He Asp Ser Val Arg Ala Thr Pro Leu Asp Arg 
325 330 335 

Lys Glu He He Ser Thr Leu Val Gly Val Arg Pro Leu Val Asp Asp 
340 345 350 

Gly Thr Asp Thr Tyr Thr Ser Ser Arg Arg Phe Asp He Ser Asp His 
355 360 365 

Ala Asn Val Gly He Asp Gly Leu Val Ser Val Ser Gly Gly Lys Trp 
370 375 380 

Thr Thr Ser Arg Val Met Gly Tyr Lys Val He Glu His Val Val Glu 
385 390 395 400 

His Gin Ala Ala Val Leu Pro Pro Leu Arg His Phe Asp Ser Arg Gin 
405 410 415 

Met Pro Leu Ser Thr Ser Phe Gly Ala Tyr Glu Ser Val Ala Asp .Ser 
420 425 430 

Phe Glu Ser Ala Leu Arg Ser His Pro Glu Leu Asp Val Asp Asp Glu 
435 440 445 

He Arg Val His Leu Ala Arg Leu Tyr Gly Thr Glu His Glu Lys Val 
450 455 460 

Leu Asp Leu Val Ala Lys Gin Pro Asp Leu Gly Arg Arg Leu Asp Pro 
465 470 475 480 



BGI-126CP 



-279- 



Asp Asn Leu Asp lie Ala Ala Gin Ala Val Phe Ala Val Ala Glu Glu 



485 



490 



495 



Ala Ala Val Asp Leu Ala Asp Val Leu Asp Arg Arg lie Val Leu Gly 
500 505 510 

Thr Leu Gly Tyr Val Gin Pro Ala Ala Val Arg Ala Thr Ala Glu Ala 
515 520 525 

Met Ala Gin Val Thr Gly Trp Ser Ala Glu Leu lie Asp Ala Gin Cys 
530 535 540 



Gin Ser Tyr Leu Ala Lys Gin Asp Lys lie Gin Ala Val Leu Lys Pro 



545 

Tyr Arg 



550 



555 



560 



<210> 193 
<211> 900 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (877) 

<223> RXA01242 

<400> 193 

cgccggcaac caaatgaggc ttttgggcgt tggacagtga gacaatgggt aagaaattcg 60 

gacatattta gtaaattggc tttttgcttt aaggagtgac atg tac gca gag gag 115 

Met Tyr Ala Glu Glu 
1 5 

cgc cgt cga cag att gcc tea tta acg gca gtt gag gga cgt gta aat 163 
Arg Arg Arg Gin lie Ala Ser Leu Thr Ala Val Glu Gly Arg Val Asn 
10 15 20 

gtc aca gaa tta gcg ggc cga ttc gat gtc act gca gag acg att cga 211 
Val Thr Glu Leu Ala Gly Arg Phe Asp Val Thr Ala Glu Thr lie Arg 
25 30 35 

cga gac ctt gcg gtg eta gac cgc gag gga att gtt cac cgc gtt cac 259 
Arg Asp Leu Ala Val Leu Asp Arg Glu Gly lie Val His Arg Val His 
40 45 50 

ggt ggc gca gta gcc acc caa tct ttc caa acc aca gag ttg age ttg 307 
Gly Gly Ala Val Ala Thr Gin Ser Phe Gin Thr Thr Glu Leu Ser Leu 
55 60 65 

gat act cgt ttc agg tct gca teg tea gca aag tac tec att gcc aag 355 
Asp Thr Arg Phe Arg Ser Ala Ser Ser Ala Lys Tyr Ser lie Ala Lys 
70 75 80 85 



gca gcg atg cag ttc ctg ccc get gag cat ggc gga ctg ttc etc gat 
Ala Ala Met Gin Phe Leu Pro Ala Glu His Gly Gly Leu Phe Leu Asp 
90 95 100 



403 
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gcg gga act act gtt act get ttg gec gat etc att tct gag cat cct 451 
Ala Gly Thr Thr Val Thr Ala Leu Ala Asp Leu lie Ser Glu His Pro 
105 110 115 

age tec aag cag tgg teg ate gtg ace aac tgc etc ccc ate gca ctt 499 
Ser Ser Lys Gin Trp Ser lie Val Thr Asn Cys Leu Pro lie Ala Leu 
120 125 130 

aat ctg gee aac gee ggg ctt gat gat gtc cag ctg ctt gga gga age 547 
Asn Leu Ala Asn Ala Gly Leu Asp Asp Val Gin Leu Leu Gly Gly Ser 
135 140 145 

gtt cgc gcg ate acc cag get gtt gtg ggt gac act gcg ctt cgt act 595 
Val Arg Ala lie Thr Gin Ala Val Val Gly Asp Thr Ala Leu Arg Thr 
150 155 160 165 

etc gcg ctg atg cgt gcg gat gta gtg ttc ate ggc acc aac gcg ttg 643 
Leu Ala Leu Met Arg Ala Asp Val Val Phe lie Gly Thr Asn Ala Leu 
170 175 180 

acg ttg gat cac gga ttg tct acg gee gat tec caa gag get gee atg 691 
Thr Leu Asp His Gly Leu Ser Thr Ala Asp Ser Gin Glu Ala Ala Met 
185 190 195 

aaa tct gcg atg ate acc aac gee cac aag gtg gtg gtg ttg tgt gac 739 
Lys Ser Ala Met lie Thr Asn Ala His Lys Val Val Val Leu Cys Asp 
200 205 210 

tec acc aag atg ggc acc gac tac etc gtg age ttt ggc gca ate age 787 
Ser Thr Lys Met Gly Thr Asp Tyr Leu Val Ser Phe Gly Ala lie Ser 
215 220 225 

gat ate gat gtg gtg gtc acc gat gcg ggt gca cca gca agt ttc gtt 835 
Asp lie Asp Val Val Val Thr Asp Ala Gly Ala Pro Ala Ser Phe Val 
230 235 240 245 

gag cag ttg cga gaa cgc gat gta gaa gtt gtg att gca gaa 877 
Glu Gin Leu Arg Glu Arg Asp Val Glu Val Val lie Ala Glu 
250 255 

tgattcttac agtcactgea agt 900 



<210> 194 
<211> 259 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 194 

Met Tyr Ala Glu Glu Arg Arg Arg Gin lie Ala Ser Leu Thr Ala Val 
15 10 15 

Glu Gly Arg Val Asn Val Thr Glu Leu Ala Gly Arg Phe Asp Val Thr 
20 25 30 

Ala Glu Thr lie Arg Arg Asp Leu Ala Val Leu Asp Arg Glu Gly lie 
35 40 45 



Val His Arg Val His Gly Gly Ala Val Ala Thr Gin Ser Phe Gin Thr 
50 55 60 
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Thr Glu Leu Ser Leu Asp Thr Arg Phe Arg Ser Ala Ser Ser Ala Lys 
65 70 75 80 

Tyr Ser lie Ala Lys Ala Ala Met Gin Phe Leu Pro Ala Glu His Gly 
85 90 95 

Gly Leu Phe Leu Asp Ala Gly Thr Thr Val Thr Ala Leu Ala Asp Leu 
100 105 110 

lie Ser Glu His Pro Ser Ser Lys Gin Trp Ser lie Val Thr Asn Cys 
115 120 125 

Leu Pro lie Ala Leu Asn Leu Ala Asn Ala Gly Leu Asp Asp Val Gin 
130 135 140 

Leu Leu Gly Gly Ser Val Arg Ala lie Thr Gin Ala Val Val Gly Asp 
145 150 155 160 

Thr Ala Leu Arg Thr Leu Ala Leu Met Arg Ala Asp Val Val Phe lie 
165 170 175 

Gly Thr Asn Ala Leu Thr Leu Asp His Gly Leu Ser Thr Ala Asp Ser 
180 185 190 

Gin Glu Ala Ala Met Lys Ser Ala Met lie Thr Asn Ala His Lys Val 
195 200 205 

Val Val Leu Cys Asp Ser Thr Lys Met Gly Thr Asp Tyr Leu Val Ser 
210 215 220 

Phe Gly Ala lie Ser Asp lie Asp Val Val Val Thr Asp Ala Gly Ala 
225 230 235 240 

Pro Ala Ser Phe Val Glu Gin Leu Arg Glu Arg Asp Val Glu Val Val 
245 250 255 

lie Ala Glu 



<210> 195 
<211> 969 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (946) 

<223> RXA02288 

<400> 195 

aacaacaatc taacgccatc atgttataaa aaagcaagac ctaacataaa aatgttagaa 60 

agtgctggat ctaacaacat ttccgtggta actttttcac atg tec caa gtg att 115 

Met Ser Gin Val He 
1 5 



ccc gec age tea caa gaa aag cgt cgt gag cgc ate gtt tct tat gtc 163 
Pro Ala Ser Ser Gin Glu Lys Arg Arg Glu Arg He Val Ser Tyr Val 
10 15 20 
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acc cgt cat gga ttc get cgt gtt gaa gca tta get gag ctt ttt gag 211 

Thr Arg His Gly Phe Ala Arg. Val Glu Ala Leu Ala Glu Leu Phe Glu 

25 30 35 

gtc age gca atg ace att cac cgt gat ttg gag gcg ctg get gca gac 259 

Val Ser Ala Met Thr lie His Arg Asp Leu Glu Ala Leu Ala Ala Asp 

40 45 50 

aat ttg gtg gag cgc att agg ggt ggc gcg cgt teg gtg teg ccg teg 307 

Asn Leu Val Glu Arg lie Arg Gly Gly Ala Arg Ser Val Ser Pro Ser 

55 60 65 

atg agt gag ttg gca gtg gag cag cgt egg cat ttg cat cgc act gtt 355 

Met Ser Glu Leu Ala Val Glu Gin Arg Arg His Leu His Arg Thr Val 

70 75 80 85 

aaa gag gcg ttg tgt act gca gca gca egg ttg att ccg gag ggc get 403 

Lys Glu Ala Leu Cys Thr Ala Ala Ala Arg Leu lie Pro Glu Gly Ala 

90 95 100 

gtg gtg gcg att gat gat tec ace acg ttg gag tct ttg gtt gag aag 451 

^ Val Val Ala lie Asp Asp Ser Thr Thr Leu Glu Ser Leu Val Glu Lys 

" 105 110 115 

ttg ccg cag egg tea cca teg gcg ttg att acg cat tct ttg aag aca 499 

= Leu Pro Gin Arg Ser Pro Ser Ala Leu lie Thr His Ser Leu Lys Thr 

ITU 120 125 130 

J£ atg gcg gat cat cgt gtg cgc gec ggg atg age gat ate cgt ttg att 547 

p Met Ala Asp His Arg Val Arg Ala Gly Met Ser Asp lie Arg Leu lie 

~~ 135 140 145 

~ gcg tgt gcg gga ttg tat ttc gcg gag act gat tct ttc ttg ggc aag 595 

2; Ala Cys Ala Gly Leu Tyr Phe Ala Glu Thr Asp Ser Phe Leu Gly Lys 

m 150 155 160 165 

O gca act tea gcg cag ttg aat gag ctg teg gcg gat att tct ttt gtt 64 3 

jp Ala Thr Ser Ala Gin Leu Asn Glu Leu Ser Ala Asp lie Ser Phe Val 

170 175 180 

tct acg act gcg gtg cgc get acg ggg gag gtt ccg gcg ctg ttt cat 691 

Ser Thr Thr Ala Val Arg Ala Thr Gly Glu Val Pro Ala Leu Phe His 

185 190 195 

cct gat atg gag get get gat acg aag egg gcg ttg att ggg att ggt 739 

Pro Asp Met Glu Ala Ala Asp Thr Lys Arg Ala Leu lie Gly lie Gly 

200 205 210 

age gtg cgt gtg ttg gtg gtg gat tct agt aaa ttt ggt teg get ggt 787 

Ser Val Arg Val Leu Val. Val Asp Ser Ser Lys Phe Gly Ser Ala Gly 

215 220 225 

gtg ttc aag gtt get teg att gag gag ttt gac cac ate ate att gat 835 

Val Phe Lys Val Ala Ser lie Glu Glu Phe Asp His He He He Asp 

230 235 240 245 

cag cag tgc ace cgt gag cag egg gat ctt ttg cgt aat teg cgc gcg 883 

Gin Gin Cys Thr Arg Glu Gin Arg Asp Leu Leu Arg Asn Ser Arg Ala 

250 255 260 



cag ate cat gtg att gac cac aat ggt gat gaa att ttg gat ace cca 



931 
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Gin lie His Val lie Asp His Asn Gly Asp Glu lie Leu Asp Thr Pro 
265 270 275 

acg gaa gag gat ttt taagatggct ttggttcttg gaa 969 
Thr Glu Glu Asp Phe 
280 



<210> 196 
<211> 282 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 196 

Met Ser Gin Val lie Pro Ala Ser Ser Gin Glu Lys Arg Arg Glu Arg 
15 10 15 

lie Val Ser Tyr Val Thr Arg His Gly Phe Ala Arg Val Glu Ala Leu 
20 25 30 

Ala Glu Leu Phe Glu Val Ser Ala Met Thr lie His Arg Asp Leu Glu 
35 40 45 

Ala Leu Ala Ala Asp Asn Leu Val Glu Arg lie Arg Gly Gly Ala Arg 
50 55 60 

Ser Val Ser Pro Ser Met Ser Glu Leu Ala Val Glu Gin Arg Arg His 
65 70 75 80 

Leu His Arg Thr Val Lys Glu Ala Leu Cys Thr Ala Ala Ala Arg Leu 
85 90 95 

lie Pro Glu Gly Ala Val Val Ala lie Asp Asp Ser Thr Thr Leu Glu 
100 105 110 

Ser Leu Val Glu Lys Leu Pro Gin Arg Ser Pro Ser Ala Leu lie Thr 
115 120 125 

His Ser Leu Lys Thr Met Ala Asp His Arg Val Arg Ala Gly Met Ser 
130 135 140 

Asp lie Arg Leu lie Ala Cys Ala Gly Leu Tyr Phe Ala Glu Thr Asp 
145 150 155 160 

Ser Phe Leu Gly Lys Ala Thr Ser Ala Gin Leu Asn Glu Leu Ser Ala 
165 170 175 

Asp lie Ser Phe Val Ser Thr Thr Ala Val Arg Ala Thr Gly Glu Val 
180 185 190 

Pro Ala Leu Phe His Pro Asp Met Glu Ala Ala Asp Thr Lys Arg Ala 
195 200 205 

Leu lie Gly lie Gly Ser Val Arg Val Leu Val Val Asp Ser Ser Lys 
210 215 220 

Phe Gly Ser Ala Gly Val Phe Lys Val Ala Ser lie Glu Glu Phe Asp 
225 230 235 240 



His He He He Asp Gin Gin Cys Thr Arg Glu Gin Arg Asp Leu Leu 
245 250 255 
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Arg Asn Ser Arg Ala Gin lie His Val lie Asp His Asn Gly Asp Glu 
260 265 270 

lie Leu Asp Thr Pro Thr Glu Glu Asp Phe 
275 280 



<210> 197 
<211> 887 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (864) 
<223> RXN01891 

<400> 197 

ggt ggc cac tat ggt ttg cct ttc get cgc tec act gtc etc ttc tac 48 
Gly Gly His Tyr Gly Leu Pro Phe Ala Arg Ser Thr Val Leu Phe Tyr 
15 10 15 

tac aac aag gat ctg ,tgg get aag get ggc ctg gaa gat cgt ggc cca 96 
Tyr Asn Lys Asp Leu Trp Ala Lys Ala Gly Leu Glu Asp Arg Gly Pro 
20 25 30 

gag tea tgg gaa gag ttc tec gag tgg ggt cca aag ctg cag gaa gcg 144 
Glu Ser Trp Glu Glu Phe Ser Glu Trp Gly Pro Lys Leu Gin Glu Ala 
35 40 45 

atg gac agt ggt ttc gca cac ggt tgg gga gat gca acc aac tac ctt 192 
Met Asp Ser Gly Phe Ala His Gly Trp Gly Asp Ala Thr Asn Tyr Leu 
50 55 60 

tct tgg act ttc gaa ggc cca atg tgg tec etc ggc ggc aac tac tct 240 
Ser Trp Thr Phe Glu Gly Pro Met Trp Ser Leu Gly Gly Asn Tyr Ser 
65 70 75 80 

gaa ggt tgg gag tec cgt ctg act acc cca gag acc ate cgt gca gtt 288 
Glu Gly Trp Glu Ser Arg Leu Thr Thr Pro Glu Thr lie Arg Ala Val 
85 90 95 

gag tgg etc aag tec acc gtt gat gaa ggt ttc gca acc gtc tec acc 336 
Glu Trp Leu Lys Ser Thr Val Asp Glu Gly Phe Ala Thr Val Ser Thr 
100 105 110 

gac gtc acc aac gag ttc gca acc ggc ctg ate ggt tea tgc ate cag 384 
Asp Val Thr Asn Glu Phe Ala Thr Gly Leu lie Gly Ser Cys lie Gin 
115 120 125 

tec acc ggt gat ctg tct teg gtt gee ggc get gca age ttc gac tgg 432 
Ser Thr Gly Asp Leu Ser Ser Val Ala Gly Ala Ala Ser Phe Asp Trp 
130 135 140 

ggc gta gca gca ctt cct aac cca acc ggc gag ggc get tgc cca acc 480 
Gly Val Ala Ala Leu Pro Asn Pro Thr Gly Glu Gly Ala Cys Pro Thr 
145 150 155 160 



ggt ggc gca ggc ctg gga ate cca tct ggc ate tct gag cag cgt cag 528 
Gly Gly Ala Gly Leu Gly lie Pro Ser Gly lie Ser Glu Gin Arg Gin 
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165 170 175 

gac aac gcc ctg aag ttc ate gac ttc etc acc aac gec gcg aac act 576 
Asp Asn Ala Leu Lys Phe lie Asp Phe Leu Thr Asn Ala Ala Asn Thr 
180 185 190 

ggc tac tgg tec cgc gag acc ggt tat gtt cca gtt cgt aag gat get 624 
Gly Tyr Trp Ser Arg Glu Thr Gly Tyr Val Pro Val Arg Lys Asp Ala 
195 200 205 

gca tct gat cca gat cac gca gca ttc etc gag gag aac cct gca tac 672 
Ala Ser Asp Pro Asp His Ala Ala Phe Leu Glu Glu Asn Pro Ala Tyr 
210 215 220 

aac gtt gca gtg gag cag ctt cct gat acc cgt tec cag gac aac ttc 720 
Asn Val Ala Val Glu Gin Leu Pro Asp Thr Arg Ser Gin Asp Asn Phe 
225 230 235 240 

cgc gtg ctg ctg cca aac ggt gac cgc acc ate ggt gac gca ctg gag 768 
Arg Val Leu Leu Pro Asn Gly Asp Arg Thr lie Gly Asp Ala Leu Glu 
245 250 255 

aag ate tgc ctg act ggt gca gac ate gat gtc acc ctg get gag gtt 816 
Lys lie Cys Leu Thr Gly Ala Asp He Asp Val Thr Leu Ala Glu Val 
260 265 270 

gag acc aag ctg aac acc ate tac acc cgc gac ate gaa cca ctt att 864 
Glu Thr Lys Leu Asn Thr He Tyr Thr Arg Asp He Glu Pro Leu He 
275 280 285 

taatccgagc acttcagcta cac 887 



<210> 198 
<211> 288 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 198 

Gly Gly His Tyr Gly Leu Pro Phe Ala Arg Ser Thr Val Leu Phe Tyr 
15 10 15 

Tyr Asn Lys Asp Leu Trp Ala Lys Ala Gly Leu Glu Asp Arg Gly Pro 
20 25 30 

Glu Ser Trp Glu Glu Phe Ser Glu Trp Gly Pro Lys Leu Gin Glu Ala 
35 40 45 

Met Asp Ser Gly Phe Ala His Gly Trp Gly Asp Ala Thr Asn Tyr Leu 
50 55 60 

Ser Trp Thr Phe Glu Gly Pro Met Trp Ser Leu Gly Gly Asn Tyr Ser 
65 70 75 80 

Glu Gly Trp Glu Ser Arg Leu Thr Thr Pro Glu Thr He Arg Ala Val 
85 90 95 

Glu Trp Leu Lys Ser Thr Val Asp Glu Gly Phe Ala Thr Val Ser Thr 
100 105 110 



Asp Val Thr Asn Glu Phe Ala Thr Gly Leu He Gly Ser Cys He Gin 
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115 120 125 

Ser Thr Gly Asp Leu Ser Ser Val Ala Gly Ala Ala Ser Phe Asp Trp 
130 135 140 

Gly Val Ala Ala Leu Pro Asn Pro Thr Gly Glu Gly Ala Cys Pro Thr 
145 150 155 160 

Gly Gly Ala Gly Leu Gly lie Pro Ser Gly lie Ser Glu Gin Arg Gin 
165 170 175 

Asp Asn Ala Leu Lys Phe lie Asp Phe Leu Thr Asn Ala Ala Asn Thr 
180 185 190 

Gly Tyr Trp Ser Arg Glu Thr Gly Tyr Val Pro Val Arg Lys Asp Ala 
195 , 200 205 

Ala Ser Asp Pro Asp His Ala Ala Phe Leu Glu Glu Asn Pro Ala Tyr 
210 215 220 

Asn Val Ala Val Glu Gin Leu Pro Asp Thr Arg Ser Gin Asp Asn Phe 
225 230 235 240 

Arg Val Leu Leu Pro Asn Gly Asp Arg Thr lie Gly Asp Ala Leu Glu 
245 250 255 

Lys lie Cys Leu Thr Gly Ala Asp lie Asp Val Thr Leu Ala Glu Val 
260 265 270 

Glu Thr Lys Leu Asn Thr lie Tyr Thr Arg Asp lie Glu Pro Leu lie 
275 280 285 



<210> 199 
<211> 842 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (819) 
<223> FRXA01891 

<400> 199 

tac tac aac aag gat ctg tgg get aag get ggc ctg gaa gat cgt ggc 48 
Tyr Tyr Asn Lys Asp Leu Trp Ala Lys Ala Gly Leu Glu Asp Arg Gly 
15 10 15 

cca gag tea tgg gaa gag ttc tec gag tgg ggt cca aag ctg cag gaa 96 
Pro Glu Ser Trp Glu Glu Phe Ser Glu Trp Gly Pro Lys Leu Gin Glu 
20 25 30 

gcg atg gac agt ggt ttc gca cac ggt tgg gga gat gca acc aac tac 144 
Ala Met Asp Ser Gly Phe Ala His Gly Trp Gly Asp Ala Thr Asn Tyr 
35 40 45 

ctt tct tgg act ttc gaa ggc cca atg tgg tec etc ggc ggc aac tac 192 
Leu Ser Trp Thr Phe Glu Gly Pro Met Trp Ser Leu Gly Gly Asn Tyr 
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50 55 60 

tct gaa ggt tgg gag tec cgt ctg act acc cca gag acc ate cgt gca 240 
Ser Glu Gly Trp Glu Ser Arg Leu Thr Thr Pro Glu Thr lie Arg Ala 
65 70 75 80 

gtt gag tgg etc aag tec acc gtt gat gaa ggt ttc gca acc gtc tec 288 
Val Glu Trp Leu Lys Ser Thr Val Asp Glu Gly Phe Ala Thr Val Ser 
85 90 95 

acc gac gtc acc aac gag ttc gca acc ggc ctg ate ggt tea tgc ate 336 
Thr Asp Val Thr Asn Glu Phe Ala Thr Gly Leu lie Gly Ser Cys lie 
100 105 110 

cag tec acc ggt gat ctg tct teg gtt gee ggc get gca age ttc gac 384 
Gin Ser Thr Gly Asp Leu Ser Ser Val Ala Gly Ala Ala Ser Phe Asp 
115 120 125 

tgg ggc gta gca gca ctt cct aac cca acc ggc gag ggc get tgc cca 432 
Trp Gly Val Ala Ala Leu Pro Asn Pro Thr Gly Glu Gly Ala Cys Pro 
130 135 140 

acc ggt ggc gca ggc ctg gga ate cca tct ggc ate tct gag cag cgt 480 
Thr Gly Gly Ala Gly Leu Gly lie Pro Ser Gly lie Ser Glu Gin Arg 
145 150 155 160 

cag gac aac gee ctg aag ttc ate gac ttc etc acc aac gee gcg aac 528 
Gin Asp Asn Ala Leu Lys Phe lie Asp Phe Leu Thr Asn Ala Ala Asn 
165 170 175 

act ggc tac tgg tec cgc gag acc ggt tat gtt cca gtt cgt aag gat 576 
Thr Gly Tyr Trp Ser Arg Glu Thr Gly Tyr Val Pro Val Arg Lys Asp 
180 185 190 

get gca tct gat cca gat cac gca gca ttc etc gag gag aac cct gca 624 
Ala Ala Ser Asp Pro Asp His Ala Ala Phe Leu Glu Glu Asn Pro Ala 
195 200 205 

tac aac gtt gca gtg gag cag ctt cct gat acc cgt tec cag gac aac 672 
Tyr Asn Val Ala Val Glu Gin Leu Pro Asp Thr Arg Ser Gin Asp Asn 
210 215 220 

ttc cgc gtg ctg ctg cca aac ggt gac cgc acc ate ggt gac gca ctg 720 
Phe Arg Val Leu Leu Pro Asn Gly Asp Arg Thr lie Gly Asp Ala Leu 
225 230 235 240 

gag aag ate tgc ctg act ggt gca gac ate gat gtc acc ctg get gag 768 
Glu Lys lie Cys Leu Thr Gly Ala Asp lie Asp Val Thr Leu Ala Glu 
245 250 255 

gtt gag acc aag ctg aac acc ate tac acc cgc gac ate gaa cca ctt 816 
Val Glu Thr Lys Leu Asn Thr lie Tyr Thr Arg Asp lie Glu Pro Leu 
260 265 270 

att taatccgagc acttcagcta cac 842 
He 



<210> 200 
<211> 273 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 200 

Tyr Tyr Asn Lys Asp Leu Trp Ala Lys Ala Gly Leu Glu Asp Arg Gly 
15 10 15 

Pro Glu Ser Trp Glu Glu Phe Ser Glu Trp Gly Pro Lys Leu Gin Glu 
20 25 30 

Ala Met Asp Ser Gly Phe Ala His Gly Trp Gly Asp Ala Thr Asn Tyr 
35 40 45 

Leu Ser Trp Thr Phe Glu Gly Pro Met Trp Ser Leu Gly Gly Asn Tyr 
50 55 60 

Ser Glu Gly Trp Glu Ser Arg Leu Thr Thr Pro Glu Thr lie Arg Ala 
65 70 75 80 

Val Glu Trp Leu Lys Ser Thr Val Asp Glu Gly Phe Ala Thr Val Ser 
85 90 95 

Thr Asp Val Thr Asn Glu Phe Ala Thr Gly Leu lie Gly Ser Cys lie 
100 105 110 

Gin Ser Thr Gly Asp Leu Ser Ser Val Ala Gly Ala Ala Ser Phe Asp 
115 120 125 

Trp Gly Val Ala Ala Leu Pro Asn Pro Thr Gly Glu Gly Ala Cys Pro 
130 135 140 

Thr Gly Gly Ala Gly Leu Gly lie Pro Ser Gly lie Ser Glu Gin Arg 
145 150 155 160 

Gin Asp Asn Ala Leu Lys Phe lie Asp Phe Leu Thr Asn Ala Ala Asn 
165 170 175 

Thr Gly Tyr Trp Ser Arg Glu Thr Gly Tyr Val Pro Val Arg Lys Asp 
180 185 190 

Ala Ala Ser Asp Pro Asp His Ala Ala Phe Leu Glu Glu Asn Pro Ala 
195 200 205 

Tyr Asn Val Ala Val Glu Gin Leu Pro Asp Thr Arg Ser Gin Asp Asn 
210 215 220 

Phe Arg Val Leu Leu Pro Asn Gly Asp Arg Thr lie Gly Asp Ala Leu 
225 230 235 240 

Glu Lys lie Cys Leu Thr Gly Ala Asp lie Asp Val Thr Leu Ala Glu 
245 250 255 

Val Glu Thr Lys Leu Asn Thr lie Tyr Thr Arg Asp lie Glu Pro Leu 
260 265 270 

He 



<210> 201 
<211> 776 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (7) . . (753) 
<223> RXA02414 

<400> 201 

tttaccatg agt tac aac age ccg tat aac aac acg aat ttc age acc act 51 
Met Ser Tyr Asn Ser Pro Tyr Asn Asn Thr Asn Phe Ser Thr Thr 
15 10 15 

ggc gcg ttc caa cct get ggt ggg ccg gtg aag ccg tgg aat aag ccc 99 
Gly Ala Phe Gin Pro Ala Gly Gly Pro Val Lys Pro Trp Asn Lys Pro 
20 25 30 

gat gee age ctg aat cag cag ctg aaa aac aaa tec cgt gtg cgc aca 147 
Asp Ala Ser Leu Asn Gin Gin Leu Lys Asn Lys Ser Arg Val Arg Thr 
35 40 45 

ggt ctt acc ate gec ate ggt tat gta gtg gtg att tgg gcg gtg cat 195 

U Gly Leu Thr He Ala He Gly Tyr Val Val Val He Trp Ala Val His 

yy 50 55 60 

rj ttg gca tec ate gtc att gcg ctg etc act ggc ttc aac ctg acc aac 243 

fy Leu Ala Ser He Val He Ala Leu Leu Thr Gly Phe Asn Leu Thr Asn 

Vj 65 70 75 

^ ttt ggt att cat ccg ctg gat acc agt gca ctg tgg ggt att ttc acc 291 

" Phe Gly He His Pro Leu Asp Thr Ser Ala Leu Trp Gly lie Phe Thr 

!L 80 85 90 95 

y* tea ccg ctg ttg cat gga age ttc age cac etc att gga aat acc gtt 339 

fU Ser Pro Leu Leu His Gly Ser Phe Ser His Leu lie Gly Asn Thr Val 

hi- 100 105 110 



cca ggc ttt ata ttc agt ttc etc ate ggt atg agt ggc aag cgc gtg 387 
Pro Gly Phe lie Phe Ser Phe Leu lie Gly Met Ser Gly Lys Arg Val 
115 120 125 

ttc tgg gaa gtc acg att ate gca ggt etc ate ggc ggt ctt ggt aca 435 
Phe Trp Glu Val Thr He lie Ala Gly Leu He Gly Gly Leu Gly Thr 
130 135 140 

tgg att ttc ggt gga ate ggc acc aac cac ate ggt gcg tec ggc ctg 483 
Trp lie Phe Gly Gly lie Gly Thr Asn His lie Gly Ala Ser Gly Leu 
145 150 155 

att tat ggc tgg ctt ggc tac ctg ate gtg cgt gga att ttc aac aag 531 
lie Tyr Gly Trp Leu Gly Tyr Leu He Val Arg Gly lie Phe Asn Lys 
160 165 170 175 

gat att aaa cag ttc ctg ctt ggc ata gtt ttg gcg ttc att tac tec 579 
Asp lie Lys Gin Phe Leu Leu Gly lie Val Leu Ala Phe lie Tyr Ser 
180 185 190 

ggt ttg ttc tgg ggt ctg eta cct act caa ate ggt gtg tec tgg cag 627 
Gly Leu Phe Trp Gly Leu Leu Pro Thr Gin lie Gly Val Ser Trp Gin 
195 200 205 
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ggc cac ctt ttc ggt gca ctt ggt gga ate ggt gcg ggt get ttt ate 675 
Gly His Leu Phe Gly Ala Leu Gly Gly lie Gly Ala Gly Ala Phe lie 
210 215 220 

gec teg gat gac ccg gca gcg ttg aaa gcg aag aag caa cag aag aaa 723 
Ala Ser Asp Asp Pro Ala Ala Leu Lys Ala Lys Lys Gin Gin Lys Lys 
225 230 235 

tta gaa aag caa caa cgc caa aga ggc tta tagttttcac etagegacta 773 
Leu Glu Lys Gin Gin Arg Gin Arg Gly Leu 
240 245 

cac 776 



<210> 202 
<211> 249 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 202 

Met Ser Tyr Asn Ser Pro Tyr Asn Asn Thr Asn Phe Ser Thr Thr Gly 
15 10 15 

Ala Phe Gin Pro Ala Gly Gly Pro Val Lys Pro Trp Asn Lys Pro Asp 
20 25 30 

Ala Ser Leu Asn Gin Gin Leu Lys Asn Lys Ser Arg Val Arg Thr Gly 
35 40 45 

Leu Thr He Ala He Gly Tyr Val Val Val He Trp Ala Val His Leu 
50 55 60 

Ala Ser He Val He Ala Leu Leu Thr Gly Phe Asn Leu Thr Asn Phe 
65 70 75 80 

Gly He His Pro Leu Asp Thr Ser Ala Leu Trp Gly lie Phe Thr Ser 
85 90 95 

Pro Leu Leu His Gly Ser Phe Ser His Leu lie Gly Asn Thr Val Pro 
100 105 110 

Gly Phe He Phe Ser Phe Leu lie Gly Met Ser Gly Lys Arg Val Phe 
115 120 125 

Trp Glu Val Thr lie lie Ala Gly Leu lie Gly Gly Leu Gly Thr Trp 
130 135 140 

lie Phe Gly Gly He Gly Thr Asn His lie Gly Ala Ser Gly Leu lie 
145 150 155 160 

Tyr Gly Trp Leu Gly Tyr Leu lie Val Arg Gly lie Phe Asn Lys Asp 
165 170 175 

lie Lys Gin Phe Leu Leu Gly lie Val Leu Ala Phe lie Tyr Ser Gly 
180 185 190 

Leu Phe Trp Gly Leu Leu Pro Thr Gin He Gly Val Ser Trp Gin Gly 
195 200 205 

His Leu Phe Gly Ala Leu Gly Gly He Gly Ala Gly Ala Phe lie Ala 
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210 215 220 

Ser Asp Asp Pro Ala Ala Leu Lys Ala Lys Lys Gin Gin Lys Lys Leu 
225 230 235 240 

Glu Lys Gin Gin Arg Gin Arg Gly Leu 
245 



<210> 203 
<211> 840 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (817) 

<223> RXN01580 

<400> 203 

cggtaaacgc ctcattaaag tccaatgcca tgctcataac actaacagtt aaccgtgcgg 60 

tcaactttgc tccctatcct taaaaagccc acagaaaagg atg tat aag aat atg 115 

Met Tyr Lys Asn Met 

1 5 

cac att gtt gcc cat cgc ggt gcg gaa gat ctg cac etc gaa aac acc 163 

His lie Val Ala His Arg Gly Ala Glu Asp Leu His Leu Glu Asn Thr 

10 15 20 

atg acc get ttc cag get gcc gcg ccc get gac get ttt gag ctg gat 211 
Met Thr Ala Phe Gin Ala Ala Ala Pro Ala Asp Ala Phe Glu Leu Asp 
25 30 35 

ate cac gcc acc get gac aat cag gtc gtc gtt ate cac gac cgc acc 259 
He His Ala Thr Ala Asp Asn Gin Val Val Val He His Asp Arg Thr 
40 45 50 

gca gcg cgt gtt gcc gcg cca gat tec ctg cac cgc gac acc ccg gtt 307 
Ala Ala Arg Val Ala Ala Pro Asp Ser Leu His Arg Asp Thr Pro Val 
55 60 65 

gcg cgc tta age gcc gcg caa ate aag gag ata acg ctt ate gac gga 355 
Ala Arg Leu Ser Ala Ala Gin He Lys Glu He Thr Leu He Asp Gly 
70 75 80 85 

tec ccc gta cca acc ctg gag gaa gtt eta etc cag acg age ctg ccg 403 
Ser Pro Val Pro Thr Leu Glu Glu Val Leu Leu Gin Thr Ser Leu Pro 
90 95 100 

ate caa gtg gaa ate aaa tct gcc ggt gca gtt cca gca gcc gca gca 451 
He Gin Val Glu He Lys Ser Ala Gly Ala Val Pro Ala Ala Ala Ala 
105 110 115 

tta ttg cag aaa tac cca gag cac ctg gag cgc ctg ctg ttc ate agt 499 
Leu Leu Gin Lys Tyr Pro Glu His Leu Glu Arg Leu Leu Phe He Ser 
120 125 130 



ttc ate gat gca gca ctg gtg gaa ate gtg gat cga ctg cca gaa get 547 
Phe He Asp Ala Ala Leu Val Glu He Val Asp Arg Leu Pro Glu Ala 
135 140 145 
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cgc gtg gga ate ttg cgc gat gcg tec atg gat gat ctg cgc att ctt 595 
Arg Val Gly lie Leu Arg Asp Ala Ser Met Asp Asp Leu Arg lie Leu 
150 155 160 165 

gat tac ate ccg eta aaa aat gtg ggc gcg ate ttg ccc teg tgg aaa 643 
Asp Tyr lie Pro Leu Lys Asn Val Gly Ala lie Leu Pro Ser Trp Lys 
170 175 180 

gca eta aac gtg gcg tea att get gat eta cat ace aag gga ate aag 691 
Ala Leu Asn Val Ala Ser lie Ala Asp Leu His Thr Lys Gly lie Lys 
185 190 195 

gtt ggc tgc tgg aca att egg gat gaa aat gcg ttt ggg ate gca caa 739 
Val Gly Cys Trp Thr lie Arg Asp Glu Asn Ala Phe Gly lie Ala Gin 
200 205 210 

caa get ggc gtt gat tac gee act gtt age gat ccc tct cgt ttc etc 787 
Gin Ala Gly Val Asp Tyr Ala Thr Val Ser Asp Pro Ser Arg Phe Leu 
215 220 225 

gcg ccc tec cct get ggg gag ttg cac tgg taaataatct agtgaccaga 837 
"~ Ala Pro Ser Pro Ala Gly Glu Leu His Trp 

^ 230 235 

O ctg 840 

jp <210> 204 

O <211> 239 

J"" <212> PRT 

<213> Corynebacterium glutamicum 

0* 1 <400> 204 

jy Met Tyr Lys Asn Met His lie Val Ala His Arg Gly Ala Glu Asp Leu 

Id 1 5 10 15 

!□ His Leu Glu Asn Thr Met Thr Ala Phe Gin Ala Ala Ala Pro Ala Asp 

~~ 20 25 30 

Ala Phe Glu Leu Asp lie His Ala Thr Ala Asp Asn Gin Val Val Val 
35 40 45 

lie His Asp Arg Thr Ala Ala Arg Val Ala Ala Pro Asp Ser Leu His 
50 55 60 

Arg Asp Thr Pro Val Ala Arg Leu Ser Ala Ala Gin lie Lys Glu lie 
65 70 75 80 

Thr Leu lie Asp Gly Ser Pro Val Pro Thr Leu Glu Glu Val Leu Leu 
85 90 95 

Gin Thr Ser Leu Pro lie Gin Val Glu lie Lys Ser Ala Gly Ala Val 
100 105 110 

Pro Ala Ala Ala Ala Leu Leu Gin Lys Tyr Pro Glu His Leu Glu Arg 
115 120 125 

Leu Leu Phe He Ser Phe He Asp Ala Ala Leu Val Glu He Val Asp 
130 135 140 



BGM26CP 



-293 - 



Arg Leu Pro Glu 
145 

Asp Leu Arg lie 



Leu Pro Ser Trp 
180 

Thr Lys Gly He 
195 

Phe Gly He Ala 
210 

Pro Ser Arg Phe 
225 



Ala Arg Val Gly 
150 

Leu Asp Tyr He 
165 

Lys Ala Leu Asn 



Lys Val Gly Cys 
200 

Gin Gin Ala Gly 
215 

Leu Ala Pro Ser 
230 



He Leu Arg Asp 
155 

Pro Leu Lys Asn 
170 

Val Ala Ser He 
185 

Trp Thr He Arg 



Val Asp Tyr Ala 
220 

Pro Ala Gly Glu 
235 



Ala Ser Met Asp 
160 

Val Gly Ala He 
175 

Ala Asp Leu His 
190 

Asp Glu Asn Ala 
205 

Thr Val Ser Asp 



Leu His Trp 



<210> 205 
<2.11> 1314 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1291) 
<223> RXA01436 

<400> 205 

gcctaaacaa accagtcaac gacctttccc gtggcgcaac agtccctgac atcgtcaaca 60 



cagtagccat cacagcaatt caggcaggag gacgcagcta atg gca ttg gca ctt 

Met Ala Leu Ala Leu 
1 5 



115 



gtt ttg aac tec ggt tea tct tec ate aaa ttc cag ctg gtc aac ccc 
Val Leu Asn Ser Gly Ser Ser Ser He Lys Phe Gin Leu Val Asn Pro 
10 15 20 



163 



gaa aac tct gec ate gac gag cca tat gtt tct ggt ctt gtg gag cag 
Glu Asn Ser Ala He Asp Glu Pro Tyr Val Ser Gly Leu Val Glu Gin 
25 30 35 



211 



att ggt gag cca aac ggc cgc ate gta etc aaa ata gag ggt gaa aaa 
He Gly Glu Pro Asn Gly Arg He Val Leu Lys He Glu Gly Glu Lys 
40 45 50 



259 



tat acc eta gag aca ccc ate gca gat cac tec gaa ggc eta aac ctg 
Tyr Thr Leu Glu Thr Pro He Ala Asp His Ser Glu Gly Leu Asn Leu 
55 60 65 



307 



gcg ttc gat etc atg gac cag cac aac tgt ggt cct tec caa ctg gaa 
Ala Phe Asp Leu Met Asp Gin His Asn Cys Gly Pro Ser Gin Leu Glu 
70 75 80 85 



355 



ate acc gca gtt gga cac cgc gtg gtc cac ggc gga ate ttg ttc tec 
He Thr Ala Val Gly His Arg Val Val His Gly Gly He Leu Phe Ser 
90 95 100 



403 



gca ccg gaa ctt ate act gat gaa ate gtg gaa atg ate cgc gat etc 



451 
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Ala Pro Glu Leu lie Thr Asp Glu lie Val Glu Met lie Arg Asp Leu 

105 110 115 

att cca etc gca cca ctg cac aac cct gca aac gtt gac ggc att gat 4 99 

lie Pro Leu Ala Pro Leu His Asn Pro Ala Asn Val Asp Gly lie Asp 

120 125 130 

gtt get cga aaa att etc ccc gat gtc cca cac gta get gtc ttt gac 547 

Val Ala Arg Lys lie Leu Pro Asp Val Pro His Val Ala Val Phe Asp 

135 140 145 

acc ggt ttc ttc cac tea ctt cca cca gca get gcg ctg tat gec ate 595 

Thr Gly Phe Phe His Ser Leu Pro Pro Ala Ala Ala Leu Tyr Ala lie 

150 155 160 . 165 

aac aag gat gtc gca get gaa cac gga ate agg cgc tat ggt ttc cac 643 

Asn Lys Asp Val Ala Ala Glu His Gly lie Arg Arg Tyr Gly Phe His 

170 175 180 

ggc acc tec cat gaa ttt gtg tec aag cgc gtg gtg gaa att ctg gaa 691 

Gly Thr Ser His Glu Phe Val Ser Lys Arg Val Val Glu lie Leu Glu 

185 190 195 

aag ccc acc gaa gac ate aac acc ate acc ttc cac ctg ggc aac ggc 739 

Lys Pro Thr Glu Asp lie Asn Thr lie Thr Phe His Leu Gly Asn Gly 

200 205 210 

gca tec atg get get gtt caa ggt ggc cgt gcg gta gat act tec atg 787 

Ala Ser Met Ala Ala Val Gin Gly Gly Arg Ala Val Asp Thr Ser Met 

215 220 225 

ggt atg aca cct etc gcg ggc ctt gtc atg ggt acc cga age ggt gac 835 

Gly Met Thr Pro Leu Ala Gly Leu Val Met Gly Thr Arg Ser Gly Asp 

230 235 240 245 

att gat cca ggt ate gtc ttc cac ctt tec cgc acc get ggc atg age 883 

lie Asp Pro Gly lie Val Phe His Leu Ser Arg Thr Ala Gly Met Ser 

250 255 260 

ate gat gag ate gat aat ctg ctg aac aaa aag teg ggt gta aag gga 931 

lie Asp Glu lie Asp Asn Leu Leu Asn Lys Lys Ser Gly Val Lys Gly 

265 270 275 

ctt tec ggt gtt aat gat ttc cgt gaa ctg egg gaa atg ate gac aac 979 

Leu Ser Gly Val Asn Asp Phe Arg Glu Leu Arg Glu Met lie Asp Asn 

280 285 290 

aat gat caa gat gee tgg tec gcg tac aac att tac ata cac caa etc 1027 

Asn Asp Gin Asp Ala Trp Ser Ala Tyr Asn lie Tyr lie His Gin Leu 

295 300 305 

cgc cgc tac etc ggt tec tac atg gtg gca ctg gga egg gta gac acc 1075 

Arg Arg Tyr Leu Gly Ser Tyr Met Val Ala Leu Gly Arg Val Asp Thr 

310 315 320 325 

ate gtg ttc acc gee ggt gtc ggt gaa aat gee cag ttt gtc cgt gag 1123 

lie Val Phe Thr Ala Gly Val Gly Glu Asn Ala Gin Phe Val Arg Glu 

330 335 340 

gat gee ttg gca ggt ttg gaa atg tac gga att gag ate gat cca gag 1171 

Asp Ala Leu Ala Gly Leu Glu Met Tyr Gly lie Glu He Asp Pro Glu 
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345 350 355 

cgt aac gca ttg cca aac gat ggt cct cga ttg att tec acc gat gec 1219 
Arg Asn Ala Leu Pro Asn Asp Gly Pro Arg Leu lie Ser Thr Asp Ala 
360 365 370 

tec aag gtg aag gtg ttt gtt att cca act aat gaa gag tta get ate 1267 
Ser Lys Val Lys Val Phe Val lie Pro Thr Asn Glu Glu Leu Ala lie 
375 380 385 

get agg tac gcg gtg aag ttc get tagctctcct ggttaggatc cac 1314 
Ala Arg Tyr Ala Val Lys Phe Ala 
390 395 



<210> 206 
<211> 397 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 206 

Met Ala Leu Ala Leu Val Leu Asn Ser Gly Ser Ser Ser lie Lys Phe 
15 10 15 

Gin Leu Val Asn Pro Glu Asn Ser Ala lie Asp. Glu Pro Tyr Val Ser 
20 25 30 

Gly Leu Val Glu Gin lie Gly Glu Pro Asn Gly Arg lie Val Leu Lys 
35 40 45 

lie Glu Gly Glu Lys Tyr Thr Leu Glu Thr Pro lie Ala Asp His Ser 
50 55 60 

Glu Gly Leu Asn Leu Ala Phe Asp Leu Met Asp Gin His Asn Cys Gly 
65 70 75 80 

Pro Ser Gin Leu Glu lie Thr Ala Val Gly His Arg Val Val His Gly 
85 90 95 

Gly lie Leu Phe Ser Ala Pro Glu Leu lie Thr Asp Glu lie Val Glu 
100 105 110 

Met lie Arg Asp Leu lie Pro Leu Ala Pro Leu His Asn Pro Ala Asn 
115 120 125 

Val Asp Gly lie Asp Val Ala Arg Lys lie Leu Pro Asp Val Pro His 
130 135 140 

Val Ala Val Phe Asp Thr Gly Phe Phe His Ser Leu Pro Pro Ala Ala 
145 150 155 160 

Ala Leu Tyr Ala lie Asn Lys Asp Val Ala Ala Glu His Gly lie Arg 
165 170 175 

Arg Tyr Gly Phe His Gly Thr Ser His Glu Phe Val Ser Lys Arg Val 
180 185 190 

Val Glu lie Leu Glu Lys Pro Thr Glu Asp lie Asn Thr lie Thr Phe 
195 200 205 



His Leu Gly Asn Gly Ala Ser Met Ala Ala Val Gin Gly Gly Arg Ala 
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210 215 220 

Val Asp Thr Ser Met Gly Met Thr Pro Leu Ala Gly Leu Val Met Gly 
225 230 235 240 

Thr Arg Ser Gly Asp lie Asp Pro Gly lie Val Phe His Leu Ser Arg 
245 250 255 

Thr Ala Gly Met Ser lie Asp Glu lie Asp Asn Leu Leu Asn Lys Lys 
260 265 270 

Ser Gly Val Lys Gly Leu Ser Gly Val Asn Asp Phe Arg Glu Leu Arg 
275 280 285 

Glu Met lie Asp Asn Asn Asp Gin Asp Ala Trp Ser Ala Tyr Asn lie 
290 295 300 

Tyr lie His Gin Leu Arg Arg Tyr Leu Gly Ser Tyr Met Val Ala Leu 
305 310 315 320 

Gly Arg Val Asp Thr lie Val Phe Thr Ala Gly Val Gly Glu Asn Ala 
325 330 335 

Gin Phe Val Arg Glu Asp Ala Leu Ala Gly Leu Glu Met Tyr Gly lie 
340 345 350 

Glu lie Asp Pro Glu Arg Asn Ala Leu Pro Asn Asp Gly Pro Arg Leu 
355 360 365 

lie Ser Thr Asp Ala Ser Lys Val Lys Val Phe Val lie Pro Thr Asn 
370 375 380 

Glu Glu Leu Ala lie Ala Arg Tyr Ala Val Lys Phe Ala 
385 390 395 



<210> 207 
<211> 927 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXA00686 

<400> 207 

ataggcttga acaatacgtc gttacactgg ccgatttgat acctttcaaa acttttaccc 60 

ttcatcggag tgccagggga acttagagga gcattaaata atg gcg gga gga aat 115 

Met Ala Gly Gly Asn 
1 5 

cgc gaa cct gga cgt aca gtc acc tec aag gtg ate gec gta ctg gga 163 
Arg Glu Pro Gly Arg Thr Val Thr Ser Lys Val He Ala Val Leu Gly 
10 15 20 

get ttt gaa cac acc atg cgt cca ctt ggt gtc act gaa ate get gag 211 
Ala Phe Glu His Thr Met Arg Pro Leu Gly Val Thr Glu He Ala Glu 
25 30 35 
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ctg gca gac etc cca cca agt acc acc cac cgt etc gtt tct gaa tta 259 
Leu Ala Asp Leu Pro Pro Ser Thr Thr His Arg Leu Val Ser Glu Leu 
40 45 50 

acc gaa ggc gga eta etc age aag aaa tct gat ggg cgc tac caa ttg 307 
Thr Glu Gly Gly Leu Leu Ser Lys Lys Ser Asp Gly Arg Tyr Gin Leu 
55 60 65 

ggc tta cgt ate tgg gaa etc gee caa aat aca gga egg cag tta cgc 355 
Gly Leu Arg lie Trp Glu Leu Ala Gin Asn Thr Gly Arg Gin Leu Arg 
70 75 80 85 

gac act gca cgc ccg ttc ate caa gag etc tac tea ctt act tec gag 403 
Asp Thr Ala Arg Pro Phe lie Gin Glu Leu Tyr Ser Leu Thr Ser Glu 
90 95 100 

act gcg cag eta gtg gtc cgc gat aaa gat gaa gca ctt ttg att gac 451 
Thr Ala Gin Leu Val Val Arg Asp Lys Asp Glu Ala Leu Leu lie Asp 
105 110 115 

cga gee tac ggc acg aag aaa att cca cgc teg get cga gtc ggt ggt 4 99 
Arg Ala Tyr Gly Thr Lys Lys lie Pro Arg Ser Ala Arg Val Gly Gly 
120 125 130 

cga eta cct ctg aac tec act gcg gtt ggc aag att etc ctt gcg ttt 547 
Arg Leu Pro Leu Asn Ser Thr Ala Val Gly Lys lie Leu Leu Ala Phe 
135 140 145 

gat gag cca tgg gta aaa cag tec tat etc aag ctg cca etc aac gee 595 
Asp Glu Pro Trp Val Lys Gin Ser Tyr Leu Lys Leu Pro Leu Asn Ala 
150 155 160 165 

tec acc cca aag aca att gtg aat ccc gac gtc ttg get gcg cag ctg 643 
Ser Thr Pro Lys Thr lie Val Asn Pro Asp Val Leu Ala Ala Gin Leu 
170 175 180 

aaa caa att cac teg caa ggc ttt gee ate aca cat gac gag caa cga 691 
Lys Gin lie His Ser Gin Gly Phe Ala lie Thr His Asp Glu Gin Arg 
185 190 195 

ate ggc ggc gca teg ate gee gta ccg gtc tgg cat aca gga aaa ctg 739 
lie Gly Gly Ala Ser lie Ala Val Pro Val Trp His Thr Gly Lys Leu 
200 205 210 

gga gca gca ctg ggg ttg gtg gtt ccc acc gca cag get gca aat ctt 787 
Gly Ala Ala Leu Gly Leu Val Val Pro Thr Ala Gin Ala Ala Asn Leu 
215 220 225 

gag cgc tat etc ccg ate ctt cag gcg aca agt cag aga att aca aaa 835 
Glu Arg Tyr Leu Pro lie Leu Gin Ala Thr Ser Gin Arg lie Thr Lys 
230 235 240 245 

gca acc gcg etc att cct ttg gac aca ctt ttg get tea cac aaa aat 883 
Ala Thr Ala Leu lie Pro Leu Asp Thr Leu Leu Ala Ser His Lys Asn 
250 255 260 

gca gaa cga aaa ggc gat acc taaacccgcc ctccatctgc ata 927 
Ala Glu Arg Lys Gly Asp Thr 
265 
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<210> 208 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 208 

Met Ala Gly Gly Asn Arg Glu Pro Gly Arg Thr Val Thr Ser Lys Val 
15 10 15 

lie Ala Val Leu Gly Ala Phe Glu His Thr Met Arg Pro Leu Gly Val 
20 25 30 

Thr Glu lie Ala Glu Leu Ala Asp Leu Pro Pro Ser Thr Thr His Arg 
35 40 45 

Leu Val Ser Glu Leu Thr Glu Gly Gly Leu Leu Ser Lys Lys Ser Asp 
50 55 60 

Gly Arg Tyr Gin Leu Gly Leu Arg lie Trp Glu Leu Ala Gin Asn Thr 
65 70 75 80 

Gly Arg Gin Leu Arg Asp Thr Ala Arg Pro Phe lie Gin Glu Leu Tyr 
85 90 95 

Ser Leu Thr Ser Glu Thr Ala Gin Leu Val Val Arg Asp Lys Asp Glu 
100 105 110 

Ala Leu Leu lie Asp Arg Ala Tyr Gly Thr Lys Lys lie Pro Arg Ser 
115 120 125 

Ala Arg Val Gly Gly Arg Leu Pro Leu Asn Ser Thr Ala Val Gly Lys 
130 135 140 

lie Leu Leu Ala Phe Asp Glu Pro Trp Val Lys Gin Ser Tyr Leu Lys 
145 150 155 160 

Leu Pro Leu Asn Ala Ser Thr Pro Lys Thr lie Val Asn Pro Asp Val 
165 170 175 

Leu Ala Ala Gin Leu Lys Gin lie His Ser Gin Gly Phe Ala lie Thr 
180 185 190 

His Asp Glu Gin Arg lie Gly Gly Ala Ser lie Ala Val Pro Val Trp 
195 200 205 

His Thr Gly Lys Leu Gly Ala Ala Leu Gly Leu Val Val Pro Thr Ala 
210 215 220 

Gin Ala Ala Asn Leu Glu Arg Tyr Leu Pro lie Leu Gin Ala Thr Ser 
225 230 235 240 

Gin Arg lie Thr Lys Ala Thr Ala Leu lie Pro Leu Asp Thr Leu Leu 
245 250 255 

Ala Ser His Lys Asn Ala Glu Arg Lys Gly Asp Thr 
260 265 



<210> 209 
<211> 1158 
<212> DNA 



BGI-126CP 



- 299 - 



<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1135) 
<223> RXA00246 

<400> 209 

ttgcaaggat tgtaatttaa ggcacatcta tgtcggtgtg aaattacatg tgccagaaga 60 



gcaatttgcc aagtaatcca agcgagaagg agtgagtttt atg acc act get gca 

Met Thr Thr Ala Ala 
1 5 



115 



ccc caa gaa ttt acc get get gtt gtt gaa aaa ttc ggt cat gac gtg 
Pro Gin Glu Phe Thr Ala Ala Val Val Glu Lys Phe Gly His Asp Val 
10 15 20 



163 



acc gtg aag gat att gac ctt cca aag cca ggg cca cac cag gca ttg 
Thr Val Lys Asp lie Asp Leu Pro Lys Pro Gly Pro His Gin Ala Leu 
25 30 35 



211 



gtg aag gta etc acc tec ggc ate tgc cac acc gac etc cac gee ttg 
Val Lys Val Leu Thr Ser Gly lie Cys His Thr Asp Leu His Ala Leu 
40 45 50 



259 



gag ggc gat tgg cca gta aag ccg gaa cca cca ttc gta cca gga cac 
Glu Gly Asp Trp Pro Val Lys Pro Glu Pro Pro Phe Val Pro Gly His 
55 60 65 



307 



gaa ggt gta ggt gaa gtt gtt gag etc gga cca ggt gaa cac gat gtg 
Glu Gly Val Gly Glu Val Val Glu Leu Gly Pro Gly Glu His Asp Val 
70 75 80 85 



355 



E z § 



aag gtc ggc gat att gtc ggc aat gcg tgg etc tgg tea gcg tgt ggc 
Lys Val Gly Asp lie Val Gly Asn Ala Trp Leu Trp Ser Ala Cys Gly 
90 95 100 



403 



acc tgc gaa tac tgc ate acc ggc agg gaa act cag tgc aac gaa get 
Thr Cys Glu Tyr Cys lie Thr Gly Arg Glu Thr Gin Cys Asn Glu Ala 
105 110 115 



451 



gag tat ggt ggc tac acc caa aat gga tec ttc ggc cag tac atg ctg 
Glu Tyr Gly Gly Tyr Thr Gin Asn Gly Ser Phe Gly Gin Tyr Met Leu 
120 125 130 



499 



gtg gat acc cgt tac gee get cgc ate cca gac ggc gtg gac tac etc 
Val Asp Thr Arg Tyr Ala Ala Arg lie Pro Asp Gly Val Asp Tyr Leu 
135 140 145 



547 



gaa gca gca cca att ctg tgt gca ggc gtg act gtc tac aag gca etc 
Glu Ala Ala Pro lie Leu Cys Ala Gly Val Thr Val Tyr Lys Ala Leu 
150 155 160 165 



595 



aaa gtc tct gaa acc cgc ccg ggc caa ttc atg gtg ate tec ggt gtc 
Lys Val Ser Glu Thr Arg Pro Gly Gin Phe Met Val He Ser Gly Val 
170 175 180 



64 3 



ggc gga ctt ggc cac ate gca gtc caa tac gca gcg gcg atg ggc atg 691 
Gly Gly Leu Gly His He Ala Val Gin Tyr Ala Ala Ala Met Gly Met 
185 190 195 
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cgt gtc att gcg gta gat att gcc gat gac aag ctg gaa ctt gcc cgt 739 

Arg Val lie Ala Val Asp lie Ala Asp Asp Lys Leu Glu Leu Ala Arg 
200 205 210 

aag cac ggt gcg gaa ttt acc gtg aat gcg cgt aat gaa gat tea ggc 787 

Lys His Gly Ala Glu Phe Thr Val Asn Ala Arg Asn Glu Asp Ser Gly 

215 220 225 

gaa get gta cag aag tac acc aac ggt ggc gca cac ggc gtg ctt gtg 835 

Glu Ala Val Gin Lys Tyr Thr Asn Gly Gly Ala His Gly Val Leu Val 
230 235 240 245 

act gca gtt cac gag gca gca ttc ggc cag gca ctg gat atg get cga 883 

Thr Ala Val His Glu Ala Ala Phe Gly Gin Ala Leu Asp Met Ala Arg 
250 255 260 

cgt gca gga aca att gtg ttc aac ggt ctg cca ccg gga gag ttc cca 931 

Arg Ala Gly Thr lie Val Phe Asn Gly Leu Pro Pro Gly Glu Phe Pro 
265 270 275 

gca tec gtg ttc aac ate gta ttc aag ggc ctg acc ate cgt gga tec 979 

Ala Ser Val Phe Asn lie Val Phe Lys Gly Leu Thr lie Arg Gly Ser 
280 285 290 

etc gtg gga acc cgc caa gac ttg gcc gaa gcg etc gat ttc ttt gca 1027 

Leu Val Gly Thr Arg Gin Asp Leu Ala Glu Ala Leu Asp Phe Phe Ala 

295 300 305 

cgc gga eta ate aag cca acc gtg agt gag tgc tec etc gat gag gtc 1075 

Arg Gly Leu lie Lys Pro Thr Val Ser Glu Cys Ser Leu Asp Glu Val 
310 315 320 325 

aat ggt gtg ctt gac cgc atg cga aac ggc aag ate gat ggt cgt gtg 1123 

Asn Gly Val Leu Asp Arg Met Arg Asn Gly Lys lie Asp Gly Arg Val 
330 335 340 

gcg att cgt ttc taacggattg tgttgaaact get 1158 
Ala lie Arg Phe 
345 



<210> 210 
<211> 345 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 210 

Met Thr Thr Ala Ala Pro Gin Glu Phe Thr Ala Ala Val Val Glu Lys 
15 10 15 

Phe Gly His Asp Val Thr Val Lys Asp lie Asp Leu Pro Lys Pro Gly 
20 25 30 

Pro His Gin Ala Leu Val Lys Val Leu Thr Ser Gly lie Cys His Thr 
35 40 45 

Asp Leu His Ala Leu Glu Gly Asp Trp Pro Val Lys Pro Glu Pro Pro 
50 55 60 



Phe Val Pro Gly His Glu Gly Val Gly Glu Val Val Glu Leu Gly Pro 
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65 70 75 80 

Gly Glu His Asp Val Lys Val Gly Asp lie Val Gly Asn Ala Trp Leu 
85 90 95 

Trp Ser Ala Cys Gly Thr Cys Glu Tyr Cys lie Thr Gly Arg Glu Thr 
100 105 110 

Gin Cys Asn Glu Ala Glu Tyr Gly Gly Tyr Thr Gin Asn Gly Ser Phe 
115 120 125 

Gly Gin Tyr Met Leu Val Asp Thr Arg Tyr Ala Ala Arg lie Pro Asp 
130 135 140 

Gly Val Asp Tyr Leu Glu Ala Ala Pro lie Leu Cys Ala Gly Val Thr 
145 150 155 160 

Val Tyr Lys Ala Leu Lys Val Ser Glu Thr Arg Pro Gly Gin Phe Met 
165 170 175 

Val lie Ser Gly Val Gly Gly Leu Gly His lie Ala Val Gin Tyr Ala 
180 185 190 

Ala Ala Met Gly Met Arg Val lie Ala Val Asp lie Ala Asp Asp Lys 
195 200 205 

Leu Glu Leu Ala Arg Lys His Gly Ala Glu Phe Thr Val Asn Ala Arg 
210 215 220 

Asn Glu Asp Ser Gly Glu Ala Val Gin Lys Tyr Thr Asn Gly Gly Ala 
225 230 235 240 

His Gly Val Leu Val Thr Ala Val His Glu Ala Ala Phe Gly Gin Ala 
245 250 255 

Leu Asp Met Ala Arg Arg Ala Gly Thr lie Val Phe Asn Gly Leu Pro 
260 265 270 

Pro Gly Glu Phe Pro Ala Ser Val Phe Asn lie Val Phe Lys Gly Leu 
275 280 285 

Thr lie Arg Gly Ser Leu Val Gly Thr Arg Gin Asp Leu Ala Glu Ala 
290 295 300 

Leu Asp Phe Phe Ala Arg Gly Leu lie Lys Pro Thr Val Ser Glu Cys 
305 310 315 320 

Ser Leu Asp Glu Val Asn Gly Val Leu Asp Arg Met Arg Asn Gly Lys 
325 330 335 

lie Asp Gly Arg Val Ala lie Arg Phe 
340 345 



<210> 211 
<211> 723 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) . . (700) 
<223> RXA01571 

<400> 211 

aaactacctg ctgagagctt tgtaatttac ggtgtggttg tggaggggtg cgtcgagaag 60 

cgctcgtagg cgcttttgat ttttcggtag gctaactggg gtg agt ate tea gta 115 

Val Ser lie Ser Val 
1 5 

aaa gca eta caa aag tec ggc cca gaa gca cct ttc gag gtc aag ate 163 
Lys Ala Leu Gin Lys Ser Gly Pro Glu Ala Pro Phe Glu Val Lys lie 
10 15 20 

att gaa cgc cgt gac cca cgc gca gat gat gtg gtt att gat ate aaa 211 
lie Glu Arg Arg Asp Pro Arg Ala Asp Asp Val Val lie Asp lie Lys 
25 30 35 

get gcg ggc ate tgc cac age gat ate cac ace ate cgc aac gaa tgg 259 
Ala Ala Gly lie Cys His Ser Asp lie His Thr lie Arg Asn Glu Trp 
40 45 50 

ggc gag gcg cac ttc ccg etc ace gtc ggc cac gaa ate gca ggc gtt 307 
Gly Glu Ala His Phe Pro Leu Thr Val Gly His Glu lie Ala Gly Val 
55 60 65 

gtc tct gcg gtt gga tec gat gta ace aaa tgg aaa gtc ggc gac cgc 355 
Val Ser Ala Val Gly Ser Asp Val Thr Lys Trp Lys Val Gly Asp Arg 
70 75 80 85 

gtg ggc gtc ggc tgc etc gtt aac tec tgc ggc gaa tgc gaa cag tgc 403 
Val Gly Val Gly Cys Leu Val Asn Ser Cys Gly Glu Cys Glu Gin Cys 
90 95 100 

gtc gca gga ttt gaa aac aac tgc ctt cgc gga aac gtc gga acc tac 451 
Val Ala Gly Phe Glu Asn Asn Cys Leu Arg Gly Asn Val Gly Thr Tyr 
105 110 115 

aac tct aac gac gtc gac ggc acc ate acc caa ggc ggc tac get gaa 4 99 
Asn Ser Asn Asp Val Asp Gly Thr lie Thr Gin Gly Gly Tyr Ala Glu 
120 125 130 

aag gta gtg gtc aac gaa cgt ttc ctg tgc age ate cca gag gaa ctt 547 
Lys Val Val Val Asn Glu Arg Phe Leu Cys Ser lie Pro Glu Glu Leu 
135 140 145 

aac ttc gat gtc gca gca cca ctg ctg tgc gca ggc ate acc acc tac 595 
Asn Phe Asp Val Ala Ala Pro Leu Leu Cys Ala Gly lie Thr Thr Tyr 
150 155 160 165 

tec cca ate get cgc tgg aac gtt aaa gaa ggc gac aaa gta gca gtc 643 
Ser Pro lie Ala Arg Trp Asn Val Lys Glu Gly Asp Lys Val Ala Val 
170 175 180 

atg ggc etc ggc ggg act egg aca cat ggg tgt cca gat cgc tgc age 691 
Met Gly Leu Gly Gly Thr Arg Thr His Gly Cys Pro Asp Arg Cys Ser 
185 190 195 



caa ggg tgc tgaggttacc gttctgtccc gtt 
Gin Gly Cys 
200 



723 
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<210> 212 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 212 

Val Ser lie Ser Val Lys Ala Leu Gin Lys Ser Gly Pro Glu Ala Pro 
15 10 15 

Phe Glu Val Lys lie lie Glu Arg Arg Asp Pro Arg Ala Asp Asp Val 
20 25 30 

Val lie Asp lie Lys Ala Ala Gly lie Cys His Ser Asp lie His Thr 
35 40 45 

lie Arg Asn Glu Trp Gly Glu Ala His Phe Pro Leu Thr Val Gly His 
50 55 60 

Glu lie Ala Gly Val Val Ser Ala Val Gly Ser Asp Val Thr Lys Trp 
65 70 75 80 

Lys Val Gly Asp Arg Val Gly Val Gly Cys Leu Val Asn Ser Cys Gly 
85 90 95 

Glu Cys Glu Gin Cys Val Ala Gly Phe Glu Asn Asn Cys Leu Arg Gly 
100 105 110 

Asn Val Gly Thr Tyr Asn Ser Asn Asp Val Asp Gly Thr lie Thr Gin 
115 120 125 

Gly Gly Tyr Ala Glu Lys Val Val Val Asn Glu Arg Phe Leu Cys Ser 
130 135 140 

lie Pro Glu Glu Leu Asn Phe Asp Val Ala Ala Pro Leu Leu Cys Ala 
145 150 155 160 

Gly lie Thr Thr Tyr Ser Pro lie Ala Arg Trp Asn Val Lys Glu Gly 
165 170 175 

Asp Lys Val Ala Val Met Gly Leu Gly Gly Thr Arg Thr His Gly Cys 
180 185 190 

Pro Asp Arg Cys Ser Gin Gly Cys 
195 200 



<210> 213 
<211> 615 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (592) 

<223> RXA01572 

<400> 213 

ctgctgtgcg caggcatcac cacctactcc ccaatcgctc gctggaacgt taaagaaggc 60 
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gacaaagtag cagtcatggg cctcggcggg actcggacac atg ggt gtc cag ate 115 

Met Gly Val Gin lie 
1 5 

get gca gee aag ggt get gag gtt ace gtt ctg tec cgt tec ctg cgc 163 
Ala Ala Ala Lys Gly Ala Glu Val Thr Val Leu Ser Arg Ser Leu Arg 
10 15 20 

aag gca gaa ctt gec aag gaa etc ggc gca get cgc acg ctt gcg act 211 
Lys Ala Glu Leu Ala Lys Glu Leu Gly Ala Ala Arg Thr Leu Ala Thr 
25 30 35 

tct gat gag gat ttc ttc ace gaa cac gee ggt gaa ttc gac ttc ate 259 
Ser Asp Glu Asp Phe Phe Thr Glu His Ala Gly Glu Phe Asp Phe lie 
40 45 50 

etc aac ace att age gca tec ate cca gtc gac aag tac ctg age ctt 307 
Leu Asn Thr lie Ser Ala Ser lie Pro Val Asp Lys Tyr Leu Ser Leu 
55 60 65 

etc aag cca cac ggt gtc atg get gtt gtc ggt ctg cca cca gag aag 355 
Leu Lys Pro His Gly Val Met Ala Val Val Gly Leu Pro Pro Glu Lys 
70 75 80 85 

cag cca ctg age ttc ggt gcg etc ate ggc ggc gga aaa gtc etc ace 403 
Gin Pro Leu Ser Phe Gly Ala Leu lie Gly Gly Gly Lys Val Leu Thr 
90 95 100 

gga tec aac att ggc ggc ate cct gaa ace cag gaa atg etc gac ttc 451 
Gly Ser Asn lie Gly Gly lie Pro Glu Thr Gin Glu Met Leu Asp Phe 
105 110 115 

tgt gca aaa cac ggc etc ggt gcg atg ate gaa act gtc ggc gtc aac 4 99 
Cys Ala Lys His Gly Leu Gly Ala Met lie Glu Thr Val Gly Val Asn 
120 125 130 

gat gtt gat gca gee tac gac cgt gtt gtt gee ggc gac gtt cag ttc 547 
Asp Val Asp Ala Ala Tyr Asp Arg Val Val Ala Gly Asp Val Gin Phe 
135 140 145 

cgc gtt gtc att gat act get teg ttt get gag gtt gag gcg gtt 592 

Arg Val Val He Asp Thr Ala Ser Phe Ala Glu Val Glu Ala Val 
150 155 160 

taggtttact gaagttcaga ctt 615 



<210> 214 
<211> 164 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 214 

Met Gly Val Gin He Ala Ala Ala Lys Gly Ala Glu Val Thr Val Leu 
15 10 15 

Ser Arg Ser Leu Arg Lys Ala Glu Leu Ala Lys Glu Leu Gly Ala Ala 
20 25 30 



Arg Thr Leu Ala Thr Ser Asp Glu Asp Phe Phe Thr Glu His Ala Gly 
35 40 45 
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Glu Phe Asp Phe 
50 

Lys Tyr Leu Ser 
65 

Leu Pro Pro Glu 



Gly Lys Val Leu 
100 

Glu Met Leu Asp 
115 

Thr Val Gly Val 
130 

Gly Asp Val Gin 
145 

Val Glu Ala Val 



lie Leu Asn Thr 
55 

Leu Leu Lys Pro 
70 

Lys Gin Pro Leu 
85 

Thr Gly Ser Asn 



Phe Cys Ala Lys 
120 

Asn Asp Val Asp 
135 

Phe Arg Val Val 
150 



lie Ser Ala Ser 
60 

His Gly Val Met 
75 

Ser Phe Gly Ala 
90 

He Gly Gly He 
105 

His Gly Leu Gly 



Ala Ala Tyr Asp 
140 

He Asp Thr Ala 
155 



He Pro Val Asp 



Ala Val Val Gly 
80 

Leu lie Gly Gly 
95 

Pro Glu Thr Gin 
110 

Ala Met He Glu 
125 

Arg Val Val Ala 



Ser Phe Ala Glu 
160 



<210> 215 
<211> 1140 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1117) 
<223> RXA01758 

<400> 215 

cccccttatt cagagtgatg gtctaccgga gaagtaccca gaccaatagc atcgaccaac 60 

gatagcgcgc tcagaagttc tttagtgaaa gcagaaccaa atg ccc aaa tac att 115 

Met Pro Lys Tyr He 
1 5 

gcc atg cag gta tec gaa tec ggt gca ccg tta gee gcg aat etc gtg 163 
Ala Met Gin Val Ser Glu Ser Gly Ala Pro Leu Ala Ala Asn Leu Val 
10 15 20 

caa cct get ccg ttg aaa teg agg gaa gtc cgc gtg gaa ate get get 211 
Gin Pro Ala Pro Leu Lys Ser Arg Glu Val Arg Val Glu lie Ala Ala 
25 30 35 

agt ggt gtg tgc cat gca gat att ggc acg gca gca gca teg ggg aag 259 
Ser Gly Val Cys His Ala Asp lie Gly Thr Ala Ala Ala Ser Gly Lys 
40 45 50 

cac act gtt ttt cct gtt acc cct ggt cat gag att gca gga ace ate 307 
His Thr Val Phe Pro Val Thr Pro Gly His Glu lie Ala Gly Thr lie 
55 60 65 



gcg gaa att ggt gaa aac gta tct egg tgg acg gtt ggt gat cgc gtt 
Ala Glu lie Gly Glu Asn Val Ser Arg Trp Thr Val Gly Asp Arg Val 



355 
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70 75 80 85 

gca ate ggt tgg ttt ggt ggc aat tgc ggt gac tgc get ttt tgt cgt 403 
Ala lie Gly Trp Phe Gly Gly Asn Cys Gly Asp Cys Ala Phe Cys Arg 
90 95 100 

gca ggt gat cct gtg cat tgc aga gag egg aag att cct ggc gtt tct 451 
Ala Gly Asp Pro Val His Cys Arg Glu Arg Lys lie Pro Gly Val Ser 
105 110 115 

tat gcg ggt ggt tgg gca cag aat att gtt gtt cca gcg gag get ctt 4 99 
Tyr Ala Gly Gly Trp Ala Gin Asn lie Val Val Pro Ala Glu Ala Leu 
120 125 130 

get gcg att cca gat ggc atg gac ttt tac gag ccc gee ccg atg ggc 547 
Ala Ala lie Pro Asp Gly Met Asp Phe Tyr Glu Pro Ala Pro Met Gly 
135 140 145 

tgc gca ggt gtg aca aca ttc aat gcg ttg cga aac ctg aag ctg gat 595 
Cys Ala Gly Val Thr Thr Phe Asn Ala Leu Arg Asn Leu Lys Leu Asp 
150 155 160 165 

ccc ggt gcg get gtc gcg gtc ttt gga ate ggc ggt tta gtg cgc eta 643 
Pro Gly Ala Ala Val Ala Val Phe Gly lie Gly Gly Leu Val Arg Leu 
170 175 180 

get att cag ttt get gcg aaa atg ggt tat cga acc ate acc ate gee 691 
Ala lie Gin Phe Ala Ala Lys Met Gly Tyr Arg Thr lie Thr lie Ala 
185 190 195 

cgc ggt tta gag cgt gag gag eta get agg caa ctt ggc gee aac cac 739 
Arg Gly Leu Glu Arg Glu Glu Leu Ala Arg Gin Leu Gly Ala Asn His 
200 205 210 

tac ate gat age aat gat ctg cac cct ggc cag gcg tta ttt gaa ctt 787 
Tyr lie Asp Ser Asn Asp Leu His Pro Gly Gin Ala Leu Phe Glu Leu 
215 220 225 

ggc ggg get gac ttg ate ttg tct act gcg tec acc acg gag cct ctt 835 
Gly Gly Ala Asp Leu lie Leu Ser Thr Ala Ser Thr Thr Glu Pro Leu 
230 235 240 245 

teg gag ttg tct acc ggt ctt tct att ggc ggg cag eta acc att ate 883 
Ser Glu Leu Ser Thr Gly Leu Ser lie Gly Gly Gin Leu Thr lie lie 
250 255 260 

gga gtt gat ggg gga gat ate acc gtt teg gca gec caa ttg atg atg 931 
Gly Val Asp Gly Gly Asp lie Thr Val Ser Ala Ala Gin Leu Met Met 
265 270 275 

aac cgt cag ate ate aca ggt cac etc act gga agt gcg aat gac acg 979 
Asn Arg Gin lie lie Thr Gly His Leu Thr Gly Ser Ala Asn Asp Thr 
280 285 290 

gaa cag act atg aaa ttt get cat etc cat ggc gtg aaa ccg ctt att 1027 
Glu Gin Thr Met Lys Phe Ala His Leu His Gly Val Lys Pro Leu lie 
295 300 305 

gaa egg atg cct etc gat caa gee aac gag get att gca cgt att tea 1075 
Glu Arg Met Pro Leu Asp Gin Ala Asn Glu Ala lie Ala Arg lie Ser 
310 315 320 325 
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get ggt aaa cca cgt ttc cgt att gtc ttg gag ccg aat tea 1117 
Ala Gly Lys Pro Arg Phe Arg lie Val Leu Glu Pro Asn Ser 
330 335 

taatgecaac agcaagccca att 1140 

<210> 216 
<211> 339 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 216 

Met Pro Lys Tyr lie Ala Met Gin Val Ser Glu Ser Gly Ala Pro Leu 
15 10 15 

Ala Ala Asn Leu Val Gin Pro Ala Pro Leu Lys Ser Arg Glu Val Arg 
20 25 30 

Val Glu lie Ala Ala Ser Gly Val Cys His Ala Asp lie Gly Thr Ala 
^ 35 40 45 

Ala Ala Ser Gly Lys His Thr Val Phe Pro Val Thr Pro Gly His Glu 
UJ 50 55 60 

f £ 
•ss=sr 

fy lie Ala Gly Thr lie Ala Glu lie Gly Glu Asn Val Ser Arg Trp Thr 

Sj 65 70 75 80 

S Va l Gly A sp Arg Val Ala lie Gly Trp Phe Gly Gly Asn Cys Gly Asp 

J* 85 90 95 

Cys Ala Phe Cys Arg Ala Gly Asp Pro Val His Cys Arg Glu Arg Lys 
CP 100 105 110 

bj lie Pro Gly Val Ser Tyr Ala Gly Gly Trp Ala Gin Asn lie Val Val 

Q 115 120 125 

^ Pro Ala Glu Ala Leu Ala Ala lie Pro Asp Gly Met Asp Phe Tyr Glu 

130 135 140 

Pro Ala Pro Met Gly Cys Ala Gly Val Thr Thr Phe Asn Ala Leu Arg 
145 150 155 160 

Asn Leu Lys Leu Asp Pro Gly Ala Ala Val Ala Val Phe Gly lie Gly 
165 170 175 

Gly Leu Val Arg Leu Ala lie Gin Phe Ala Ala Lys Met Gly Tyr Arg 
180 185 190 

Thr lie Thr lie Ala Arg Gly Leu Glu Arg Glu Glu Leu Ala Arg Gin 
195 200 205 

Leu Gly Ala Asn His Tyr lie Asp Ser Asn Asp Leu His Pro Gly Gin 
210 215 220 

Ala Leu Phe Glu Leu Gly Gly Ala Asp Leu lie Leu Ser Thr Ala Ser 
225 230 235 240 

Thr Thr Glu Pro Leu Ser Glu Leu Ser Thr Gly Leu Ser lie Gly Gly 
245 250 255 
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Gln Leu Thr lie lie Gly Val Asp Gly Gly Asp lie Thr Val Ser Ala 
260 265 270 

Ala Gin Leu Met Met Asn Arg Gin lie lie Thr Gly His Leu Thr Gly 
275 280 285 

Ser Ala Asn Asp Thr Glu Gin Thr Met Lys Phe Ala His Leu His Gly 
290 295 300 

Val Lys Pro Leu lie Glu Arg Met Pro Leu Asp Gin Ala Asn Glu Ala 
305 310 315 320 

lie Ala Arg lie Ser Ala Gly Lys Pro Arg Phe Arg lie Val Leu Glu 
325 330 335 

Pro Asn Ser 



<210> 217 
<211> 1641 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1618) 
<223> RXA02539 

<400> 217 

ggctgctaag cgtgcgaatg tgcgcgttgt cacaatcgtt gaccaagtgt cacctgacgc 60 

acaggtagtg ctcaggtgga ggtggcccaa aggagaccca atg act gtc tac gca 115 

Met Thr Val Tyr Ala 
1 5 

aat cca gga acc gaa ggc teg ate gtt aac tat gaa aag cgc tac gag 163 
Asn Pro Gly Thr Glu Gly Ser lie Val Asn Tyr Glu Lys Arg Tyr Glu 
10 15 20 

aac tac att ggt ggc aag tgg gtt cca ccg gta gag ggc cag tac ctt 211 
Asn Tyr lie Gly Gly Lys Trp Val Pro Pro Val Glu Gly Gin Tyr Leu 
25 30 35 

gag aac att tea cct gtc act ggt gaa gtt ttc tgt gag gtc gca cgt 259 
Glu Asn lie Ser Pro Val Thr Gly Glu Val Phe Cys Glu Val Ala Arg 
40 45 50 

ggc acc gca gcg gac gtg gag ctt gca ctg gat get gca cat gca gee 307 
Gly Thr Ala Ala Asp Val Glu Leu Ala Leu Asp Ala Ala His Ala Ala 
55 60 65 

get gat gcg tgg ggc aag act tct gtc get gaa cgt get ctg ate ctg 355 
Ala Asp Ala Trp Gly Lys Thr Ser Val Ala Glu Arg Ala Leu lie Leu 
70 75 80 85 



cac cgc att gcg gac cgc atg gaa gag cac ctg gaa gaa ate gca gtt 
His Arg lie Ala Asp Arg Met Glu Glu His Leu Glu Glu lie Ala Val 
90 95 100 



403 
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gca gaa acc tgg gag aac ggc aag gca gtc cgt gag act ctt get gca 451 
Ala Glu Thr Trp Glu Asn Gly Lys Ala Val Arg Glu Thr Leu Ala Ala 
105 110 115 

gat ate cca ctg gca ate gac cac ttc cgc tac ttt get ggc gcg ate 499 
Asp lie Pro Leu Ala lie Asp His Phe Arg Tyr Phe Ala Gly Ala lie 
120 125 130 

cgt get cag gaa gat cgt tec tea cag ate gac cac aac act gtt get 547 
Arg Ala Gin Glu Asp Arg Ser Ser Gin He Asp His Asn Thr Val Ala 
135 140 145 

tac cac ttc aac gag cca ate ggt gtt gtt ggt cag ate att cct tgg 595 
Tyr His Phe Asn Glu Pro He Gly Val Val Gly Gin He He Pro Trp 
150 155 160 165 

aac ttc cca ate etc atg get acc tgg aag etc gca ccg gca ctt get 643 
Asn Phe Pro He Leu Met Ala Thr Trp Lys Leu Ala Pro Ala Leu Ala 
170 175 180 

gca ggt aac gcg ate gtc atg aag cca get gag cag acc cca gca tec 691 
Ala Gly Asn Ala He Val Met Lys Pro Ala Glu Gin Thr Pro Ala Ser 
185 190 195 

att ttg tat ctg att aac ate ate ggc gat etc ate cca gag ggc gtc 739 
He Leu Tyr Leu He Asn lie lie Gly Asp Leu lie Pro Glu Gly Val 
200 205 210 

etc aac ate gtc aac gga etc ggc ggt gaa gca ggc get gca ctg tec 787 
Leu Asn lie Val Asn Gly Leu Gly Gly Glu Ala Gly Ala Ala Leu Ser 
215 220 225 

ggc tct aat egg att ggc aag att get ttc acc ggt tec acc gag gtc 835 
Gly Ser Asn Arg He Gly Lys He Ala Phe Thr Gly Ser Thr Glu Val 
230 235 240 245 

ggc aag ctg ate aac cgc get gca tec gac aag ate att cct gtc acc 883 
Gly Lys Leu He Asn Arg Ala Ala Ser Asp Lys lie lie Pro Val Thr 
250 255 260 

ctg gag etc ggc ggt aag tec cca tec ate ttc ttc tec gat gtt ctg 931 
Leu Glu Leu Gly Gly Lys Ser Pro Ser lie Phe Phe Ser Asp Val Leu 
265 270 275 

tea cag gat gac gee ttc gca gag aag gca gtt gaa ggc ttc gcg atg 979 
Ser Gin Asp Asp Ala Phe Ala Glu Lys Ala Val Glu Gly Phe Ala Met 
280 285 290 

ttc gee etc aat cag ggt gaa gtt tgt acc tgt cct tec cgt gca ctt 1027 
Phe Ala Leu Asn Gin Gly Glu Val Cys Thr Cys Pro Ser Arg Ala Leu 
295 300 305 

gtt cat gag tec ate get gat gaa ttc etc gag ctt ggc gtg aag cga 1075 
Val His Glu Ser lie Ala Asp Glu Phe Leu Glu Leu Gly Val Lys Arg 
310 315 320 325 

gtt cag aac ate aag ctg ggt aac cca ctt gat act gaa acc atg atg 1123 
Val Gin Asn He Lys Leu Gly Asn Pro Leu Asp Thr Glu Thr Met Met 
330 335 340 

ggt get cag gcg tec cag gag cag atg gac aag ate tec tec tac ctg 1171 
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Gly Ala Gin Ala Ser Gin Glu Gin Met Asp Lys lie Ser Ser Tyr Leu 
345 350 355 

aag ate ggc cca gaa gaa ggc get caa ace etc act ggt ggc aag gtc 1219 
Lys lie Gly Pro Glu Glu Gly Ala Gin Thr Leu Thr Gly Gly Lys Val 
360 365 370 

aac aag gtt gat ggc atg gag aac ggt tac tac att gag cca acc gtt 1267 
Asn Lys Val Asp Gly Met Glu Asn Gly Tyr Tyr lie Glu Pro Thr Val 
375 380 385 

ttc cgc ggc acc aac gac atg agg ate ttc cgc gag gaa ate ttc gga 1315 
Phe Arg Gly Thr Asn Asp Met Arg lie Phe Arg Glu Glu lie Phe Gly 
390 395 400 405 

cca gtc ctt tct gtt get acc ttc age gac ttc gat gag gee ate cgt 1363 
Pro Val Leu Ser Val Ala Thr Phe Ser Asp Phe Asp Glu Ala lie Arg 
410 415 420 

att gca aac gac acc aac tac ggc etc ggc get ggt gtc tgg age cgt 1411 
lie Ala Asn Asp Thr Asn Tyr Gly Leu Gly Ala Gly Val Trp Ser Arg 
425 430 435 

gac caa aac acc att tat cgt gca ggt cgc gca ate cag get ggt cga 1459 
Asp Gin Asn Thr lie Tyr Arg Ala Gly Arg Ala lie Gin Ala Gly Arg 
440 445 450 

gtt tgg gtc aac cag tac cac aac tac cca gcg cac tec get ttc ggt 1507 
Val Trp Val Asn Gin Tyr His Asn Tyr Pro Ala His Ser Ala Phe Gly 
455 460 465 

gga tac aag gag tec ggc ate ggc cgt gag aac cac etc atg atg ctg 1555 
Gly Tyr Lys Glu Ser Gly lie Gly Arg Glu Asn His Leu Met Met Leu 
470 475 480 485 

aac cac tac cag cag acc aag aac ctg ttg gtc tec tac gat cca aac 1603 
Asn His Tyr Gin Gin Thr Lys Asn Leu Leu Val Ser Tyr Asp Pro Asn 
490 495 500 

cca acc gga ctg ttc tgatctaagc gttaagtcct aga 1641 
Pro Thr Gly Leu Phe 
505 



<210> 218 
<211> 506 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 218 

Met Thr Val Tyr Ala Asn Pro Gly Thr Glu Gly Ser lie Val Asn Tyr 
1 5-10 15 

Glu Lys Arg Tyr Glu Asn Tyr lie Gly Gly Lys Trp Val Pro Pro Val 
20 25 30 

Glu Gly Gin Tyr Leu Glu Asn lie Ser Pro Val Thr Gly Glu Val Phe 
35 40 45 



Cys Glu Val Ala Arg Gly Thr Ala Ala Asp Val Glu Leu Ala Leu Asp 
50 55 60 
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Ala Ala His Ala 
65 

Arg Ala Leu lie 



Glu Glu lie Ala 
100 

Glu Thr Leu Ala 
115 

Phe Ala Gly Ala 
130 

His Asn Thr Val 
145 

Gin lie lie Pro 



Ala Pro Ala Leu 
180 

Gin Thr Pro Ala 
195 

He Pro Glu Gly 

210 

Gly Ala Ala Leu 
225 

Gly Ser Thr Glu 



He He Pro Val 
260 

Phe Ser Asp Val 
275 

Glu Gly Phe Ala 
290 

Pro Ser Arg Ala 
305 

Leu Gly Val Lys 



Thr Glu Thr Met 
340 

He Ser Ser Tyr 
355 

Thr Gly Gly Lys 
370 



Ala Ala Asp Ala 
70 

Leu His Arg He 
85 

Val Ala Glu Thr 



Ala Asp lie Pro 
120 

He Arg Ala Gin 
135 

Ala Tyr His Phe 
150 

Trp Asn Phe Pro 
165 

Ala Ala Gly Asn 



Ser He Leu Tyr 
200 

Val Leu Asn He 
215 

Ser Gly Ser Asn 
230 

Val Gly Lys Leu 
245 

Thr Leu Glu Leu 



Leu Ser Gin Asp 
280 

Met Phe Ala Leu 
295 

Leu Val His Glu 
310 

Arg Val Gin Asn 
325 

Met Gly Ala Gin 



Leu Lys He Gly 
360 

Val Asn Lys Val 
375 
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Trp Gly Lys Thr 
75 

Ala Asp Arg Met 
90 

Trp Glu Asn Gly 
105 

Leu Ala He Asp 



Glu Asp Arg Ser 
140 

Asn Glu Pro He 
155 

He Leu Met Ala 
170 

Ala lie Val Met 
185 

Leu lie Asn He 



Val Asn Gly Leu 
220 

Arg lie Gly Lys 
235 

lie Asn Arg Ala 
250 

Gly Gly Lys Ser 
265 

Asp Ala Phe Ala 



Asn Gin Gly Glu 
300 

Ser He Ala Asp 
315 

lie Lys Leu Gly 
330 

Ala Ser Gin Glu 
345 

Pro Glu Glu Gly 



Asp Gly Met Glu 
380 



Ser Val Ala Glu 
80 

Glu Glu His Leu 
95 

Lys Ala Val Arg 
110 

His Phe Arg Tyr 
125 

Ser Gin He Asp 



Gly Val Val Gly 
160 

Thr Trp Lys Leu 
175 

Lys Pro Ala Glu 
190 

He Gly Asp Leu 
205 

Gly Gly Glu Ala 



lie Ala Phe Thr 
240 

Ala Ser Asp Lys 
255 

Pro Ser lie Phe 
270 

Glu Lys Ala Val 
285 

Val Cys Thr Cys 



Glu Phe Leu Glu 
320 

Asn Pro Leu Asp 
335 

Gin Met Asp Lys 
350 

Ala Gin Thr Leu 
365 

Asn Gly Tyr Tyr 
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lie Glu Pro Thr Val Phe Arg Gly Thr Asn Asp Met Arg lie Phe Arg 
385 390 395 400 

Glu Glu lie Phe Gly Pro Val Leu Ser Val Ala Thr Phe Ser Asp Phe 
405 410 415 

Asp Glu Ala lie Arg lie Ala Asn Asp Thr Asn Tyr Gly Leu Gly Ala 
420 425 430 

Gly Val Trp Ser Arg Asp Gin Asn Thr lie Tyr Arg Ala Gly Arg Ala 
435 440 445 

lie Gin Ala Gly Arg Val Trp Val Asn Gin Tyr His Asn Tyr Pro Ala 
450 455 460 

His Ser Ala Phe Gly Gly Tyr Lys Glu Ser Gly lie Gly Arg Glu Asn 
465 470 475 480 

His Leu Met Met Leu Asn His Tyr Gin Gin Thr Lys Asn Leu Leu Val 
485 490 495 

Ser Tyr Asp Pro Asn Pro Thr Gly Leu Phe 
500 505 



<210> 219 
<211>. 430 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (430) 

<223> RXN03061 

<400> 219 

ctgccaccac tggtcattgc agaggacact ctccgtgatg gtcttcaggt gttagtcgca 60 

gccctagagc gcgaaaccgc gcaccagaag gtgggctaaa gtg tct ttg acc ttc 115 

Val Ser Leu Thr Phe 

1 5 

cca gta ate aac ccc age gat ggc tec acc ate acc gag eta gaa aac 163 

Pro Val lie Asn Pro Ser Asp Gly Ser Thr lie Thr Glu Leu Glu Asn 

10 15 20 

cac gat tec acc cag tgg atg tec gcg etc tct gat gca gtt gca get 211 
His Asp Ser Thr Gin Trp Met Ser Ala Leu Ser Asp Ala Val Ala Ala 
25 30 35 

ggt cct tea tgg get gcg aaa act ccc cgc gaa aga tec gtg gta etc 259 
Gly Pro Ser Trp Ala Ala Lys Thr Pro Arg Glu Arg Ser Val Val Leu 
40 45 50 

acc gca ate ttc gaa gca ctg acc gaa cgc gee caa gaa ctt gca gag 307 
Thr Ala lie Phe Glu Ala Leu Thr Glu Arg Ala Gin Glu Leu Ala Glu 
55 60 65 



ate ate cac ctg gaa get gga aaa tec gat gca gaa get ctt ggt gaa 
lie lie His Leu Glu Ala Gly Lys Ser Asp Ala Glu Ala Leu Gly Glu 
70 75 80 85 



355 
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gtc get tat ggt gca gaa tac ttc cgt tgg ttt gcg gaa gaa gca gtg 
Val Ala Tyr Gly Ala Glu Tyr Phe Arg Trp Phe Ala Glu Glu Ala Val 
90 95 100 



403 



cgc ctg ccc ggc cgc tac gga cag tea 
Arg Leu Pro Gly Arg Tyr Gly Gin Ser 
105 110 



430 



<210> 220 
<211> 110 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 220 

Val Ser Leu Thr Phe Pro Val lie Asn Pro Ser Asp Gly Ser Thr lie 
15 10 15 

Thr Glu Leu Glu Asn His Asp Ser Thr Gin Trp Met Ser Ala Leu Ser 
20 25 30 

Asp Ala Val Ala Ala Gly Pro Ser Trp Ala Ala Lys Thr Pro Arg Glu 
35 40 45 

Arg Ser Val Val Leu Thr Ala lie Phe Glu Ala Leu Thr Glu Arg Ala 
50 55 60 

Gin Glu Leu Ala Glu lie lie His Leu Glu Ala Gly Lys Ser Asp Ala 
65 70 75 80 

Glu Ala Leu Gly Glu Val Ala Tyr Gly Ala Glu Tyr Phe Arg Trp Phe 
85 90 95 

Ala Glu Glu Ala Val Arg Leu Pro Gly Arg Tyr Gly Gin Ser 
100 105 110 



<210> 221 
<211> 747 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (724) 

<223> RXN03150 

<400> 221 

tttaacagag tgcgtttcaa tgcctgtagt gttccggcaa ttttgaatgt cgttacggtt 60 

acccaaggct gaattcctga gctcaccttg tacaagatca gtg gaa gec cag ttc 115 

Val Glu Ala Gin Phe 
1 5 

acc tct ccc ctg etc aac aat ggg caa ace tgt ttc ctt ggt acc cga 163 
Thr Ser Pro Leu Leu Asn Asn Gly Gin Thr Cys Phe Leu Gly Thr Arg 
10 15 20 



ate ctt get cca aaa tea cgt tac gcg gaa gta gtc gat gca ttc acc 211 
lie Leu Ala Pro Lys Ser Arg Tyr Ala Glu Val Val Asp Ala Phe Thr 
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25 30 35 

get ttc get ggc age ctg cag gtt gga gtc acg tec tec cct gac act 

Ala Phe Ala Gly Ser Leu Gin Val Gly Val Thr Ser Ser Pro Asp Thr 

40 45 50 

cag ate gga ccg atg gcg act gee egg cag cgt gag cgc gtg gaa tec 

Gin lie Gly Pro Met Ala Thr Ala Arg Gin Arg Glu Arg Val Glu Ser 

55 60 65 

tac att tec caa ggc aaa aat get gga gec cgc ate act gtc ggt ggc 

Tyr lie Ser Gin Gly Lys Asn Ala Gly Ala Arg lie Thr Val Gly Gly 
70 75 80 85 

age cgt cca cga gat ctt gac gec gga ttc ttc gtt gag cca aca gtg 

Ser Arg Pro Arg Asp Leu Asp Ala Gly Phe Phe Val Glu Pro Thr Val 

90 95 100 

ttc gee gat gta gac aat cgc gca gec att gec caa gat gaa ate ttc 

Phe Ala Asp Val Asp Asn Arg Ala Ala lie Ala Gin Asp Glu lie Phe 

105 110 115 

gga ccg gtg ccc tct gtt gtt tec tac caa gac gat gaa cac gee ate 

Gly Pro Val Pro Ser Val Val Ser Tyr Gin Asp Asp Glu His Ala lie 

120 125 130 

caa eta gec aac gat tec gaa ttc ggt etc ggc gga act gtc tgg acg 

Gin Leu Ala Asn Asp Ser Glu Phe Gly Leu Gly Gly Thr Val Trp Thr 

135 140 145 

age gat ccc gag cgc ggc get gca ttg gec cgc cga gtt cac aca gga 

Ser Asp Pro Glu Arg Gly Ala Ala Leu Ala Arg Arg Val His Thr Gly 

150 155 160 165 

acc att ggc ate aac cgc tat ate cct gat ccc gee gca cca ttt gga 

Thr lie Gly lie Asn Arg Tyr lie Pro Asp Pro Ala Ala Pro Phe Gly 

170 175 180 

ggt gtg aaa aac agt ggc ctt ggc aga gaa etc ggc ccc gaa ggt ctt 

Gly Val Lys Asn Ser Gly Leu Gly Arg Glu Leu Gly Pro Glu Gly Leu 

185 190 195 

get tec tac caa gaa acc caa acc att tat etc taatccaaac tgcacctata 
Ala Ser Tyr Gin Glu Thr Gin Thr lie Tyr Leu 



200 205 



tat 



<210> 222 
<211> 208 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 222 

Val Glu Ala Gin Phe Thr Ser Pro Leu Leu Asn Asn Gly Gin Thr Cys 
15 10 15 



Phe Leu Gly Thr Arg lie Leu Ala Pro Lys Ser Arg Tyr Ala Glu Val 
20 25 30 
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Val Asp Ala Phe Thr Ala Phe Ala Gly Ser Leu Gin Val Gly Val Thr 
35 40 45 

Ser Ser Pro Asp Thr Gin lie Gly Pro Met Ala Thr Ala Arg Gin Arg 
50 55 60 

Glu Arg Val Glu Ser Tyr lie Ser Gin Gly Lys Asn Ala Gly Ala Arg 
65 70 75 80 

lie Thr Val Gly Gly Ser Arg Pro Arg Asp Leu Asp Ala Gly Phe Phe 
85 90 95 

Val Glu Pro Thr Val Phe Ala Asp Val Asp Asn Arg Ala Ala lie Ala 
100 105 110 

Gin Asp Glu lie Phe Gly Pro Val Pro Ser Val Val Ser Tyr Gin Asp 
115 120 125 

Asp Glu His Ala lie Gin Leu Ala Asn Asp Ser Glu Phe Gly Leu Gly 
130 135 140 

Gly Thr Val Trp Thr Ser Asp Pro Glu Arg Gly Ala Ala Leu Ala Arg 
145 150 155 160 

Arg Val His Thr Gly Thr lie Gly lie Asn Arg Tyr lie Pro Asp Pro. 

165 170 175 

Ala Ala Pro Phe Gly Gly Val Lys Asn Ser Gly Leu Gly Arg Glu Leu 
180 185 190 

Gly Pro Glu Gly Leu Ala Ser Tyr Gin Glu Thr Gin Thr lie Tyr Leu 
195 200 205 



<210> 223 
<211> 881 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (858) 
<223> RXN01340 

<400> 223 

aaa gtg ggg gag ate ate gee tec gtc ttt gat ace ttt aat ate ccg 48 
Lys Val Gly Glu lie lie Ala Ser Val Phe Asp Thr Phe Asn lie Pro 
15 10 15 

cag ggc ttg gtc tea ate ate ace ace act cga gat gca gag eta teg 96 
Gin Gly Leu Val Ser lie lie Thr Thr Thr Arg Asp Ala Glu Leu Ser 
20 25 30 

gca gaa etc atg get gat cct cgc ttg get aaa gtc ace ttc act gga 144 
Ala Glu Leu Met Ala Asp Pro Arg Leu Ala Lys Val Thr Phe Thr Gly 
35 40 45 

tea ace aac gtg gga cgc ate ctg gtc cgc caa tec gcg gac cga ctg 192 
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Ser Thr Asn Val Gly Arg lie Leu Val Arg Gin Ser Ala Asp Arg Leu 
50 55 60 

ctg cgc acc tec atg gaa etc ggc gga aat gca get ttt gtt ate gac 240 
Leu Arg Thr Ser Met Glu Leu Gly Gly Asn Ala Ala Phe Val lie Asp 
65 70 75 80 

gaa gee gca gac etc gac gaa gee gta tec ggt gee ate gee gca aaa 288 
Glu Ala Ala Asp Leu Asp Glu Ala Val Ser Gly Ala lie Ala Ala Lys 
85 90 95 

etc cgc aac gee ggc caa gta tgc ate gca get aac cgt ttc ttg gtt 336 
Leu Arg Asn Ala Gly Gin Val Cys lie Ala Ala Asn Arg Phe Leu Val 
100 105 110 

cat gaa tec cgc get gee gaa ttc acc tea aag ctg gcg aca gee atg 384 
His Glu Ser Arg Ala Ala Glu Phe Thr Ser Lys Leu Ala Thr Ala Met 
115 120 125 

cag aac act ccc att ggg ccg gtg att tct gee cgc caa cgc gac egg 432 
Gin Asn Thr Pro lie Gly Pro Val lie Ser Ala Arg Gin Arg Asp Arg 
130 135 140 

ate gca gca eta gtg gat gaa gee ate acc gac ggc gee cgc etc ate 480 
lie Ala Ala Leu Val Asp Glu Ala lie Thr Asp Gly Ala Arg Leu lie 
145 150 155 160 

ate ggt ggg gag gtc ccc gac ggc tec ggc ttc ttc tat cca gee acc 528 
lie Gly Gly Glu Val Pro Asp Gly Ser Gly Phe Phe Tyr Pro Ala Thr 
165 170 175 

ate ttg gec gat gtc cct gca cag tea egg att gtg cat gag gaa ate 576 
lie Leu Ala Asp Val Pro Ala Gin Ser Arg lie Val His Glu Glu lie 
180 185 190 

ttc gga cct gtg gee acc att gee act ttc acc gac ttg gee gaa ggc 624 
Phe Gly Pro Val Ala Thr lie Ala Thr Phe Thr Asp Leu Ala Glu Gly 
195 200 205 

gtt gca caa gca aat tec acc gaa ttc ggc etc gca gee tac gga ttc 672 
Val Ala Gin Ala Asn Ser Thr Glu Phe Gly Leu Ala Ala Tyr Gly Phe 
210 215 220 

age aac aat gtg aaa gca aca cag tac atg gcg gaa cac ttg gaa gee 720 
Ser Asn Asn Val Lys Ala Thr Gin Tyr Met Ala Glu His Leu Glu Ala 
225 230 235 240 

gga atg gtc gga ate aac aga ggc gec ate tct gac cca gca gca cct 768 
Gly Met Val Gly lie Asn Arg Gly Ala lie Ser Asp Pro Ala Ala Pro 
245 250 255 

ttt ggc ggc ate gga caa tec ggc ttc ggc aga gaa ggc gga acc gaa 816 
Phe Gly Gly lie Gly Gin Ser Gly Phe Gly Arg Glu Gly Gly Thr Glu 
260 265 270 

gga ate gaa gaa tat etc tec gtg cgt tac etc get ttg ccg 858 
Gly lie Glu Glu Tyr Leu Ser Val Arg Tyr Leu Ala Leu Pro 
275 280 285 

tgacacatga gctgtccggt gaa 881 
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<210> 224 
<211> 286 
<212> PRT . 

<213> Corynebacterium glutamicum 
<400> 224 

Lys Val Gly Glu lie lie Ala Ser Val Phe Asp Thr Phe Asn lie Pro 
15 10 15 

Gin Gly Leu Val Ser lie lie Thr Thr Thr Arg Asp Ala Glu Leu Ser 
20 25 30 

Ala Glu Leu Met Ala Asp Pro Arg Leu Ala Lys Val Thr Phe Thr Gly 
35 40 45 

Ser Thr Asn Val Gly Arg lie Leu Val Arg Gin Ser Ala Asp Arg Leu 
50 55 60 

Leu Arg Thr Ser Met Glu Leu Gly Gly Asn Ala Ala Phe Val lie Asp 
65 70 75 80 

Glu Ala Ala Asp Leu Asp Glu Ala Val Ser Gly Ala lie Ala Ala Lys 
85 90 95 

Leu Arg Asn Ala Gly Gin Val Cys lie Ala Ala Asn Arg Phe Leu Val 
100 105 110 

His Glu Ser Arg Ala Ala Glu Phe Thr Ser Lys Leu Ala Thr Ala Met 
115 120 125 

Gin Asn Thr Pro lie Gly Pro Val lie Ser Ala Arg Gin Arg Asp Arg 
130 135 140 

lie Ala Ala Leu Val Asp Glu Ala lie Thr Asp Gly Ala Arg Leu lie 
145 150 155 160 

lie Gly Gly Glu Val Pro Asp Gly Ser Gly Phe Phe Tyr Pro Ala Thr 
165 170 175 

lie Leu Ala Asp Val Pro Ala Gin Ser Arg lie Val His Glu Glu lie 
180 185 190 

Phe Gly Pro Val Ala Thr lie Ala Thr Phe Thr Asp Leu Ala Glu Gly 
195 200 205 

Val Ala Gin Ala Asn Ser Thr Glu Phe Gly Leu Ala Ala Tyr Gly Phe 
210 215 220 

Ser Asn Asn Val Lys Ala Thr Gin Tyr Met Ala Glu His Leu Glu Ala 
225 230 235 240 

Gly Met Val Gly lie Asn Arg Gly Ala lie Ser Asp Pro Ala Ala Pro 
245 250 255 

Phe Gly Gly lie Gly Gin Ser Gly Phe Gly Arg Glu Gly Gly Thr Glu 
260 265 270 



Gly lie Glu Glu Tyr Leu Ser Val Arg Tyr Leu Ala Leu Pro 
275 280 285 
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<210> 225 
<211> 1686 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1663) 
<223> RXN01498 

<400> 225 

cagtggacaa ctacttggcg ggtcttaaat cagctgtgaa ggattctgca taagctgggc 60 

accacacgag catcagaacg cgaaacgaag gtaaaagccc atg ate aaa cgt ctt 115 

Met lie Lys Arg Leu 

1 5 

cct tta ggt ccg ctg cct aaa gaa ctt cat cag act ctg ctt gat ctg 163 

Pro Leu Gly Pro Leu Pro Lys Glu Leu His Gin Thr Leu Leu Asp Leu 

10 15 20 

acc gca aat gec caa gat gcg gcg aaa gtg gag gtt ata gcg cca ttt 211 
Thr Ala Asn Ala Gin Asp A La Ala Lys Val Glu Val lie Ala Pro Phe 
25 30 35 

act ggc gag acc etc gga ttt ggt ttt gat ggt gat gag caa gac gtc 259 
Thr Gly Glu Thr Leu Gly Phe Gly Phe Asp Gly Asp Glu Gin Asp Val 
40 45 50 

gag cat get ttt gca ctt tea agg gca gec cag aaa aag tgg gtg cac 307 
Glu His Ala Phe Ala Leu Ser Arg Ala Ala Gin Lys Lys Trp Val His 
55 60 65 

acc acg gca gtg gaa egg aag aag ate ttc ctg aag gtt cat gat ctg 355 
Thr Thr Ala Val Glu Arg Lys Lys lie Phe Leu Lys Val His Asp Leu 
70 75 80 85 

gta ttg aaa aac cgt gag ctg etc atg gac ate gtg cag ttg gaa aca 403 
Val Leu Lys Asn Arg Glu Leu Leu Met Asp lie Val Gin Leu Glu Thr 
90 95 100 

ggc aaa aat cga gca teg get gec gat gag gtg ttg gac gtt gcg ate 451 
Gly Lys Asn Arg Ala Ser Ala Ala Asp Glu Val Leu Asp Val Ala lie 
105 110 115 

acc acc cgc ttc tac gca aac aat gca gga aag ttt tta aat gac aag 4 99 
Thr Thr Arg Phe Tyr Ala Asn Asn Ala Gly Lys Phe Leu Asn Asp Lys 
120 125 130 

aaa cgc ccc ggc gcg ctt ccg ate ate acg aaa aac aca caa cag tat 547 
Lys Arg Pro Gly Ala Leu Pro lie lie. Thr Lys Asn Thr Gin Gin Tyr 
135 140 145 

gtg ccc aag gga gtg gtc ggg cag ate acg ccg tgg aat tac cct tta 595 
Val Pro Lys Gly Val Val Gly Gin lie Thr Pro Trp Asn Tyr Pro Leu 
150 155 160 165 

act ttg gga gta tct gat get gtt ccg gcg ctg ctg gca gga aac gca 643 
Thr Leu Gly Val Ser Asp Ala Val Pro Ala Leu Leu Ala Gly Asn Ala 
170 175 180 
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gtg gtg get aaa cct gac etc gcg aca cct ttc tec tgc ttg ate atg 691 
Val Val Ala Lys Pro Asp Leu Ala Thr Pro Phe Ser Cys Leu lie Met 
185 190 195 

gtg cac ctg etc att gaa gee ggt ctg ccg cgt gat ttg atg cag gtt 739 
Val His Leu Leu lie Glu Ala Gly Leu Pro Arg Asp Leu Met Gin Val 
200 205 210 

gtc ace ggc cct ggc gat att gtt ggc ggt gcg att gca get cag tgt 787 
Val Thr Gly Pro Gly Asp He Val Gly Gly Ala He Ala Ala Gin Cys 
215 220 225 

gat ttc etc atg ttc act gga tec acg gee acg ggc egg ate ttg ggt 835 
Asp Phe Leu Met Phe Thr Gly Ser Thr Ala Thr Gly Arg He Leu Gly 
230 235 240 245 

egg aca atg ggt gag cgt ttg gtg ggt ttc tct gcg gaa tta ggc gga 883 
Arg Thr Met Gly Glu Arg Leu Val Gly Phe Ser Ala Glu Leu Gly Gly 
250 255 260 

aag aac cct ctt att gtg gec aag gat gca gat ctg gac aag gtg gaa 931 
Lys Asn Pro Leu lie Val Ala Lys Asp Ala Asp Leu Asp Lys Val Glu 
265 270 275 

get gag ctt ccg cag gcg tgt ttt tec aac teg ggg caa ttg tgt gtc 979 
Ala Glu Leu Pro Gin Ala Cys Phe Ser Asn Ser Gly Gin Leu Cys Val 
280 285 290 

tec act gaa cgt att tat gtc gag gaa gac gtg tac gag gag gtg att 1027 
Ser Thr Glu Arg He Tyr Val Glu Glu Asp Val Tyr Glu Glu Val He 
295 300 305 

gca egg ttt age aag gcg gcg aaa gee atg tec att ggt gee gga ttt 1075 
Ala Arg Phe Ser Lys Ala Ala Lys Ala Met Ser He Gly Ala Gly Phe 
310 315 320 325 

gag tgg aaa tat gag atg ggt teg ttg ate aat cac gcg cag ctg gat 1123 
Glu Trp Lys Tyr Glu Met Gly Ser Leu He Asn His Ala Gin Leu Asp 
330 335 340 

egg gtg age acc ttt gtt gat cag get aaa get gcg ggc gee acg gtg 1171 
Arg Val Ser Thr Phe Val Asp Gin Ala Lys Ala Ala Gly Ala Thr Val 
345 350 355 

ctg tgc ggt ggc aag tea cgc cct gat att ggt ccc ttc ttc tat gag 1219 
Leu Cys Gly Gly Lys Ser Arg Pro Asp He Gly Pro Phe Phe Tyr Glu 
360 365 370 

ccc acg gta ttg gcg gat gtc cca gag ggc acc cca ctg etc acg gag 1267 
Pro Thr Val Leu Ala Asp Val Pro Glu Gly Thr Pro Leu Leu Thr Glu 
375 380 385 

gaa gtc ttc ggg ccg gtg gtg ttc ate gaa aag gta gee aca ctg gaa 1315 
Glu Val Phe Gly Pro Val Val Phe He Glu Lys Val Ala Thr Leu Glu 
390 395 400 405 

gaa gee gtc gat aag gca aat ggc acg ccc tac ggc ctg aat gcg tec 1363 
Glu Ala Val Asp Lys Ala Asn Gly Thr Pro Tyr Gly Leu Asn Ala Ser 
410 415 420 
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gtc ttt ggg teg teg gaa ace ggc aat ctt gtt gca ggc cag ctg gaa 1411 
Val Phe Gly Ser Ser Glu Thr Gly Asn Leu Val Ala Gly Gin Leu Glu 
425 430 435 

get ggc ggt ate ggt att aat gat ggc tac gee gcg acg tgg gcg age 1459 
Ala Gly Gly lie Gly lie Asn Asp Gly Tyr Ala Ala Thr Trp Ala Ser 
440 445 450 

gtg tec. acg cct ctg ggt ggc atg aag cag teg ggg ctg ggg cac cgc 1507 
Val Ser Thr Pro Leu Gly Gly Met Lys Gin Ser Gly Leu Gly His Arg 
455 460 465 

cat ggt gcg gag gga att aca aaa tat gcg gag ate cga aac ate gcg 1555 
His Gly Ala Glu Gly lie Thr Lys Tyr Ala Glu lie Arg Asn lie Ala 
470 475 480 485 

gag cag cgc tgg atg tct atg cgt ggg ccg gee aaa atg ccg cga aag 1603 
Glu Gin Arg Trp Met Ser Met Arg Gly Pro Ala Lys Met Pro Arg Lys 
490 495 500 

gtg tac tea gac acc gtg gee aca gcg eta aag ctg ggc aaa ate ttt 1651 
Val Tyr Ser Asp Thr Val Ala Thr Ala Leu Lys Leu Gly Lys lie Phe 
505 510 515 

aaa gtt ttg ccg tagcaaaaag ccggaccctt get 1686 
Lys Val Leu Pro 
520 



<210> 226 
<211> 521 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 226 

Met lie Lys Arg Leu Pro Leu Gly Pro Leu Pro Lys Glu Leu His Gin 
15 10 15 

Thr Leu Leu Asp Leu Thr Ala Asn Ala Gin Asp Ala Ala Lys Val Glu 
20 25 30 

Val lie Ala Pro Phe Thr Gly Glu Thr Leu Gly Phe Gly Phe Asp Gly 
35 40 45 

Asp Glu Gin Asp Val Glu His Ala Phe Ala Leu Ser Arg Ala Ala Gin 
50 55 60 

Lys Lys Trp Val His Thr Thr Ala Val Glu Arg Lys Lys lie Phe Leu 
65 70 75 80 

Lys Val His Asp Leu Val Leu Lys Asn Arg Glu Leu Leu Met Asp lie 
85 90 95 

Val Gin Leu Glu Thr Gly Lys Asn Arg Ala Ser Ala Ala Asp Glu Val 
100 105 110 

Leu Asp Val Ala lie Thr Thr Arg Phe Tyr Ala Asn Asn Ala Gly Lys 
115 120 125 

Phe Leu Asn Asp Lys Lys Arg Pro Gly Ala Leu Pro lie lie Thr Lys 
130 135 140 
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Asn Thr Gin Gin Tyr Val Pro Lys Gly Val Val Gly Gin lie Thr Pro 
145 150 155 160 

Trp Asn Tyr Pro Leu Thr Leu Gly Val Ser Asp Ala Val Pro Ala Leu 
165 170 175 

Leu Ala Gly Asn Ala Val Val Ala Lys Pro Asp Leu Ala Thr Pro Phe 
180 185 190 

Ser Cys Leu lie Met Val His Leu Leu lie Glu Ala Gly Leu Pro Arg 
195 200 205 

Asp Leu Met Gin Val Val Thr Gly Pro Gly Asp lie Val Gly Gly Ala 
210 215 220 

lie Ala Ala Gin Cys Asp Phe Leu Met Phe Thr Gly Ser Thr Ala Thr 
225 230 235 240 

Gly Arg lie Leu Gly Arg Thr Met Gly Glu Arg Leu Val Gly Phe Ser 
245 250 255 

Ala Glu Leu Gly Gly Lys Asn Pro Leu lie Val Ala Lys Asp Ala Asp 
260 265 270 

Leu Asp Lys Val Glu Ala Glu Leu Pro Gin Ala Cys Phe Ser Asn Ser 
275 280 285 

Gly Gin Leu Cys Val Ser Thr Glu Arg lie Tyr Val Glu Glu Asp Val 
290 295 300 

Tyr Glu Glu Val lie Ala Arg Phe Ser Lys Ala Ala Lys Ala Met Ser 
305 310 315 320 

lie Gly Ala Gly Phe Glu Trp Lys Tyr Glu Met Gly Ser Leu lie Asn 
325 330 335 

His Ala Gin Leu Asp Arg Val Ser Thr Phe Val Asp Gin Ala Lys Ala 
340 345 350 

Ala Gly Ala Thr Val Leu Cys Gly Gly Lys Ser Arg Pro Asp lie Gly 
355 360 365 

Pro Phe Phe Tyr Glu Pro Thr Val Leu Ala Asp Val Pro Glu Gly Thr 
370 375 380 

Pro Leu Leu Thr Glu Glu Val Phe Gly Pro Val Val Phe lie Glu Lys 
385 390 395 400 

Val Ala Thr Leu Glu Glu Ala Val Asp Lys Ala Asn Gly Thr Pro Tyr 
405 410 415 

Gly Leu Asn Ala Ser Val Phe Gly Ser Ser Glu Thr Gly Asn Leu Val 
420 425 430 

Ala Gly Gin Leu Glu Ala Gly Gly lie Gly lie Asn Asp Gly Tyr Ala 
435 440 445 

Ala Thr Trp Ala Ser Val Ser Thr Pro Leu Gly Gly Met Lys Gin Ser 
450 455 460 
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Gly Leu Gly His Arg 
465 

lie Arg Asn lie Ala 
485 

Lys Met Pro Arg Lys 
500 

Leu Gly Lys lie Phe 
515 



His Gly Ala Glu Gly 
470 

Glu Gin Arg Trp Met 
490 

Val Tyr Ser Asp Thr 
505 

Lys Val Leu Pro 
520 



lie Thr Lys Tyr Ala Glu 
475 480 

Ser Met Arg Gly Pro Ala 
495 

Val Ala Thr Ala Leu Lys 
510 



<210> 227 
<211> 1575 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1552) 

<223> RXN02674 

<400> 227 

atcgacctct agggcagcag tgattgattt cataaaaatc acaagtttgt aactaaaggt 60 

acagttggtg aagtatccac aatcaacttt aggagacctt gtg act gca aca ttt 115 

Val Thr Ala Thr Phe 
1 5 

get gga ate gac gec acc aaa cac etc ate gga ggt cag tgg gtg gag 163 
Ala Gly lie Asp Ala Thr Lys His Leu lie Gly Gly Gin Trp Val Glu 
10 15 20 

gga aac teg gat cga att tec acc aat ate aat cct tac gac gat tec 211 
Gly Asn Ser Asp Arg lie Ser Thr Asn lie Asn Pro Tyr Asp Asp Ser 
25 30 35 

gta ate gee gaa age aaa caa get tec att get gat gtt gat gee gcg 259 
Val lie Ala Glu Ser Lys Gin Ala Ser lie Ala Asp Val Asp Ala Ala 
40 45 50 

tat gaa gee gcg aag aag gee cag get gag tgg gca get acg ccc get 307 
Tyr Glu Ala Ala Lys Lys Ala Gin Ala Glu Trp Ala Ala Thr Pro Ala 
55 60 65 

gcg gaa cga tct gec ate ate tac cgt gcg get gaa ctt ctt gaa gag 355 
Ala Glu Arg Ser Ala lie lie Tyr Arg Ala Ala Glu Leu Leu Glu Glu 
70 75 80 85 

cac egg gag gaa ate gtg gaa tgg ctg ate aag gaa tec ggc teg acg 403 
His Arg Glu Glu lie Val Glu Trp Leu lie Lys Glu Ser Gly Ser Thr 
90 95 100 

cgt tec aag get aat ttg gaa ate act ttg gca gga aac ate act aaa 451 
Arg Ser Lys Ala Asn Leu Glu lie Thr Leu Ala Gly Asn lie Thr Lys 
105 110 115 



gaa teg get tea ttc cct ggt cgt gtg cat ggt cga att tct cct teg 
Glu Ser Ala Ser Phe Pro Gly Arg Val His Gly Arg lie Ser Pro Ser 
120 125 130 



499 
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aat act ccg ggc aaa gaa aac cgt gtg tac cgc gta gcc aag ggc gtt 547 
Asn Thr Pro Gly Lys Glu Asn Arg Val Tyr Arg Val Ala Lys Gly Val 
135 140 , 145 

gtc gga gtg att agt cca tgg aat ttc cca ctg aac etc teg ate cgc 595 
Val Gly Val lie Ser Pro Trp Asn Phe Pro Leu Asn Leu Ser lie Arg 
150 155 160 165 

teg gtt get ccg gca eta gcc gtg ggc aac gcc gta gtg att aag cct 643 
Ser Val Ala Pro Ala Leu Ala Val Gly Asn Ala Val Val lie Lys Pro 
170 175 180 

gcg agt gat ace cca gtt act ggt ggt gta att cct gca cga ate ttt 691 
Ala Ser Asp Thr Pro Val Thr Gly Gly Val He Pro Ala Arg He Phe 
185 190 195 

gag gag gcc gga gtt cct gca ggc gtg ate age acg gtt gcg ggc gca 739 
Glu Glu Ala Gly Val Pro Ala Gly Val He Ser Thr Val Ala Gly Ala 
200 205 210 

gga tct gaa ate ggt gat cac ttt gtc ace cac gcc gtg cca aag ctg 787 
Gly Ser Glu He Gly Asp His Phe Val Thr His Ala Val Pro Lys Leu 
215 220 225 

att tct ttc ace ggt tea ace cca gtc ggt cgt cgt gtc ggt gag ctg 835 
He Ser Phe Thr Gly Ser Thr Pro Val Gly Arg Arg Val Gly Glu Leu 
230 235 240 245 

gca att aat ggt gga cca atg aaa act gtt gca eta gag etc ggt ggc 883 
Ala lie Asn Gly Gly Pro Met Lys Thr Val Ala Leu Glu Leu Gly Gly 
250 255 260 

aac gcg ccg ttc gtt gtg ctt gcc gac gcc gac ate gac gcc get gcc 931 
Asn Ala Pro Phe Val Val Leu Ala Asp Ala Asp He Asp Ala Ala Ala 
265 270 275 

cag get gcc gca gtt ggc get ttc eta cac cag gga cag att tgt atg 979 
Gin Ala Ala Ala Val Gly Ala Phe Leu His Gin Gly Gin He Cys Met 
280 285 290 

tea ate aac cga gtc att gtt gat get gca gtt cat gat gaa ttc eta 1027 
Ser He Asn Arg Val He Val Asp Ala Ala Val His Asp Glu Phe Leu 
295 300 305 

gag aag ttc gtt gaa gca gtg aag aac att cca ace ggc gat cca age 1075 
Glu Lys Phe Val Glu Ala Val Lys Asn He Pro Thr Gly Asp Pro Ser 
310 315 320 325 

gca gaa gga ace ctt gtt gga cct gtc att aat gac agt cag etc agt 1123 
Ala Glu Gly Thr Leu Val Gly Pro Val He Asn Asp Ser Gin Leu Ser 
330 335 340 

ggt ttg aag gaa aag ate gag ttg gcc aaa aag gaa ggc gca ace gtc 1171 
Gly Leu Lys Glu Lys He Glu Leu Ala Lys Lys Glu Gly Ala Thr Val 
345 350 355 

cag gtt gaa ggg cca att gaa ggc cga ctg gtt cat ccg cat gtg ttc 1219 
Gin Val Glu Gly Pro He Glu Gly Arg Leu Val His Pro His Val Phe 
360 365 370 
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tct gat gtc acc tct gac atg gaa ate get cgt gag gaa ate ttc gga 1267 
Ser Asp Val Thr Ser Asp Met Glu lie Ala Arg Glu Glu lie Phe Gly 
375 380 385 

cct etc ate age gtg ctg aag gee gat gat gag gca cac gca gca gag 1315 
Pro Leu lie Ser Val • Leu Lys Ala Asp Asp Glu Ala His Ala Ala Glu 
390 395 400 405 

ctg gee aat get tec gac ttt ggt ttg age gcg gca gtg tgg teg aag 1363 
Leu Ala Asn Ala Ser Asp Phe Gly Leu Ser Ala Ala Val Trp Ser Lys 
410 415 420 

gat att gat cgt gca gee cag ttt get ctg cag att gat tec ggc atg 1411 
Asp lie Asp Arg Ala Ala Gin Phe Ala Leu Gin lie Asp Ser Gly Met 
425 430 435 

gtt cac ate aat gac etc acc gtc aac gat gaa cca cac gtg atg ttc 1459 
Val His lie Asn Asp Leu Thr Val Asn Asp Glu Pro His Val Met Phe 
440 445 450 

ggt ggt tea aag aac tct ggc etc ggc cgc ttc aac ggc gat tgg gcg 1507 
Gly Gly Ser Lys Asn Ser Gly Leu Gly Arg Phe Asn Gly Asp Trp Ala 
_ 455 460 465 

yj ate gag gag ttc acc aca gat cga tgg ate ggc ate aag cgc age 1552 

Q He Glu Glu Phe Thr Thr Asp Arg Trp He Gly He Lys Arg Ser 

fU 470 475 480 

taattgtttt tegaegtaac ccc 1575 

~v — 

*L <210> 228 

y <211> 484 

Uj <212> PRT 

IU <213> Corynebacterium glutamicum 

- i = 

Q <400> 228 

Q Val Thr Ala Thr Phe Ala Gly lie Asp Ala Thr Lys His Leu He Gly 

""15 10 15 

Gly Gin Trp Val Glu Gly Asn Ser Asp Arg He Ser Thr Asn He Asn 
20 25 30 

Pro Tyr Asp Asp Ser Val He Ala Glu Ser Lys Gin Ala Ser He Ala 
35 40 45 

Asp Val Asp Ala Ala Tyr Glu Ala Ala Lys Lys Ala Gin Ala Glu Trp 
50 55 60 

Ala Ala Thr Pro Ala Ala Glu Arg Ser Ala He He Tyr Arg Ala Ala 
65 70 75 80 

Glu Leu Leu Glu Glu His Arg Glu Glu He Val Glu Trp Leu He Lys 
85 90 95 

Glu Ser Gly Ser Thr Arg Ser Lys Ala Asn Leu Glu He Thr Leu Ala 
100 105 110 

Gly Asn He Thr Lys Glu Ser Ala Ser Phe Pro Gly Arg Val His Gly 
115 120 125 
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Arg lie Ser Pro 
130 

Val Ala Lys Gly 
145 

Asn Leu Ser lie 



Val Val He Lys 
180 

Pro Ala Arg He 
195 

Thr Val Ala Gly 
210 

Ala Val Pro Lys 
225 

Arg Val Gly Glu 



Leu Glu Leu Gly 
260 

He Asp Ala Ala 
275 

Gly Gin He Cys 
290 

His Asp Glu Phe 
305 

Thr Gly Asp Pro 



Asp Ser Gin Leu 
340 

Glu Gly Ala Thr 
355 

His Pro His Val 
370 

Glu Glu He Phe 
385 

Ala His Ala Ala 



Ala Val Trp Ser 
420 

He Asp Ser Gly 
435 



Ser Asn Thr Pro 
135 

Val Val Gly Val 
150 

Arg Ser Val Ala 
165 

Pro Ala Ser Asp 



Phe Glu Glu Ala 
200 

Ala Gly Ser Glu 
215 

Leu He Ser Phe 
230 

Leu Ala He Asn 
245 

Gly Asn Ala Pro 



Ala Gin Ala Ala 
280 

Met Ser He Asn 
295 

Leu Glu Lys Phe 
310 

Ser Ala Glu Gly 
325 

Ser Gly Leu Lys 



Val Gin Val Glu 
360 

Phe Ser Asp Val 
375 

Gly Pro Leu He 
390 

Glu Leu Ala Asn 
405 

Lys Asp He Asp 



Met Val His He 
440 



Gly Lys Glu Asn 
140 

He Ser Pro Trp 
155 

Pro Ala Leu Ala 
170 

Thr Pro Val Thr 
185 

Gly Val Pro Ala 



He Gly Asp His 
220 

Thr Gly Ser Thr 
235 

Gly Gly Pro Met 
250 

Phe Val Val Leu 
265 

Ala Val Gly Ala 



Arg Val He Val 
300 

Val Glu Ala Val 
315 

Thr Leu Val Gly 
330 

Glu Lys He Glu 
345 

Gly Pro He Glu 



Thr Ser Asp Met 
380 

Ser Val Leu Lys 
395 

Ala Ser Asp Phe 
410 

Arg Ala Ala Gin 
425 

Asn Asp Leu Thr 



Arg Val Tyr Arg 



Asn Phe Pro Leu 
160 

Val Gly Asn Ala 
175 

Gly Gly Val He 
190 

Gly Val He Ser 
205 

Phe Val Thr His 



Pro Val Gly Arg 
240 

Lys Thr Val Ala 
255 

Ala Asp Ala Asp 
270 

Phe Leu His Gin 
285 

Asp Ala Ala Val 



Lys Asn He Pro 

. 320 

Pro Val He Asn 
335 

Leu Ala Lys Lys 
350 

Gly Arg Leu Val 
365 

Glu He Ala Arg 



Ala Asp Asp Glu 
400 

Gly Leu Ser Ala 
415 

Phe Ala Leu Gin 
430 

Val Asn Asp Glu 
445 



Pro His Val Met Phe Gly Gly Ser Lys Asn Ser Gly Leu Gly Arg Phe 
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450 



455 



460 



Asn Gly Asp Trp Ala lie Glu Glu Phe Thr Thr Asp Arg Trp lie Gly 
465 470 475 480 



lie Lys Arg Ser 



<210> 229 
<211> 2034 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2011) 

<223> RXN00868 

<400> 229 

cgatgaccca gcgcacgcct gggttcgaga tacatggacc gggcaagcat ttgatgatcg 60 

cttgccatat gagaacgcaa acaaggaggg ataaaatttc atg get gaa acg aag 115 
My Met Ala Glu Thr Lys 

yj 15 

fU a 9 a atg aca gtt age cag gca ctg gtt gaa ttc ctt ggt cac cag tgg 163 

Arg Met Thr Val Ser Gin Ala Leu Val Glu Phe Leu Gly His Gin Trp 
10 15 20 

~ act gtc gac ggc gat ate cgc gag cgc acc att cca ggc atg ttc gga 211 

L_ Thr Val Asp Gly Asp lie Arg Glu Arg Thr lie Pro Gly Met Phe Gly 

y 25 30 35 

fy att ttc gga cac gga aac gtt get ggc att ggc cag gca etc aag cag 259 

yd He Phe Gly His Gly Asn Val Ala Gly He Gly Gin Ala Leu Lys Gin 

P 40 45 50 

^ tac aac gtt gaa caa cct gag etc atg ccg tac tac cag get cgt aat 307 

Tyr Asn Val Glu Gin Pro Glu Leu Met Pro Tyr Tyr Gin Ala Arg Asn 

55 60 65 

gag cag gcg atg gtg cac cag tct gtt gga tat gca cgc atg cac cgc 355 
Glu Gin Ala Met Val His Gin Ser Val Gly Tyr Ala Arg Met His Arg 
70 75 80 85 

cgt cgt ggc aca tac gca tct gec gca tct gtt gga ccc ggc gcg acc 403 
Arg Arg Gly Thr Tyr Ala Ser Ala Ala Ser Val Gly Pro Gly Ala Thr 
90 95 100 

aac ctg tta acc ggt gcg get ctt get acc acc aac cgt ttg cca gcg 451 
Asn Leu Leu Thr Gly Ala Ala Leu Ala Thr Thr Asn Arg Leu Pro Ala 
105 110 115 

ttg ctg ctg cct agt gat act ttt gee acc cgc gtg gcg gat cca gtg 499 
Leu Leu Leu Pro Ser Asp Thr Phe Ala Thr Arg Val Ala Asp Pro Val 
120 125 130 



ttg cag cag ttg gag cag cca tgg gat ate ggg ctg acg gtt aat gat 547 
Leu Gin Gin Leu Glu Gin Pro Trp Asp He Gly Leu Thr Val Asn Asp 
135 140 145 
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gct ttc cgc cct gtg tct aag ttc ttt gat egg gtg cag cgc ccg gag 595 

Ala Phe Arg Pro Val Ser Lys Phe Phe Asp Arg Val Gin Arg Pro Glu 

150 155 160 165 

cag ttg ttc tct att gcg ttg get gcg atg cgt gtg ttg act gat ccc 64 3 

Gin Leu Phe Ser lie Ala Leu Ala Ala Met Arg Val Leu Thr Asp Pro 
170 175 180 

gca gaa acc ggt gcg gtc acc att gcg ctt cca gaa gat gtg cag get 691 

Ala Glu Thr Gly Ala Val Thr lie Ala Leu Pro Glu Asp Val Gin Ala 
185 190 195 

gaa atg etc gat gtg ccg gtg gag ttc ttg cag gat cgt gag tgg cac 739 

Glu Met Leu Asp Val Pro Val Glu Phe Leu Gin Asp Arg Glu Trp His 
200 205 210 

att agg cgc cca cgt cca gag cgt get gcg ttg get cgt gcg att gaa 787 

lie Arg Arg Pro Arg Pro Glu Arg Ala Ala Leu Ala Arg Ala lie Glu 
215 220 225 

_ gtc ate aaa aac get aag aat ccg atg ate att get ggt ggc gga gtg 835 

*J Val lie Lys Asn Ala Lys Asn Pro Met lie lie Ala Gly Gly Gly Val 

^ 230 235 240 245 

O ttg tac tec gat gcg gaa acg cag ctg cag gca ctt gtg gag cag act 883 

Rj Leu Tyr Ser Asp Ala Glu Thr Gin Leu Gin Ala Leu Val Glu Gin Thr 

SJ 250 255 260 

f4 ggc att cca gtg ggt acc tec caa get ggt ggt ggc gtg ttg gcg tgg 931 

~ Gly lie Pro Val Gly Thr Ser Gin Ala Gly Gly Gly Val Leu Ala Trp 

L_ 265 270 275 

gat cat gca caa aac tta ggt ggt gtg ggt gee acc gga acg ttg get 97 9 

fU Asp His Ala Gin Asn Leu Gly Gly Val Gly Ala Thr Gly Thr Leu Ala 
yj 280 285 290 

q gec aac cgc att gcg ggt gat get gat gtg ate ate ggt ate ggt act 1027 

~~ Ala Asn Arg lie Ala Gly Asp Ala Asp Val lie lie Gly lie Gly Thr 
295 300 305 

cgt tac age gat ttc acc acc gca tct cgc act gcg ttc caa aac cct 1075 

Arg Tyr Ser Asp Phe Thr Thr Ala Ser Arg Thr Ala Phe Gin Asn Pro 

310 315 320 325 

gat gtc acc ttc ate aac ate aat gtt get tec ttc gat get tac aag 1123 

Asp Val Thr Phe lie Asn lie Asn Val Ala Ser Phe Asp Ala Tyr Lys 
330 335 340 

cat ggc act cag ttg cct gtg att gca gat gca cgc gag gca att gtg 1171 

His Gly Thr Gin Leu Pro Val lie Ala Asp Ala Arg Glu Ala lie Val 
345 350 355 

gag ctt get gaa gee ctg cag gga ttc acc gtg gca gag gat tac gcg 1219 

Glu Leu Ala Glu Ala Leu Gin Gly Phe Thr Val Ala Glu Asp Tyr Ala 
360 365 370 

cag cgc ate gcg aag gaa aag get gcg tgg gac gca gaa gta gat aag 1267 

Gin Arg lie Ala Lys Glu Lys Ala Ala Trp Asp Ala Glu Val Asp Lys 
375 380 385 
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tct ttt gcc ccc tec ggt ctt gcg ctg cct gga cag ccg gag ate ate 1315 
Ser Phe Ala Pro Ser Gly Leu Ala Leu Pro Gly Gin Pro Glu lie lie 
390 395 400 405 

ggc gcg gtg cag gcg teg aca age gaa aaa gac gtc att gtg cag gcc 1363 
Gly Ala Val Gin Ala Ser Thr Ser Glu Lys Asp Val lie Val Gin Ala 
410 415 420 

get gga tec ttg cct ggt gac ctg cac aag ctg tgg cgt gtg cgc gat 14 11 
Ala Gly Ser Leu Pro Gly Asp Leu His Lys Leu Trp Arg Val Arg Asp 
425 430 435 

gcg ctg ggc tac cac gtg gaa tat gcg ttc teg tgc atg ggc tat gaa 1459 
Ala Leu Gly Tyr His Val Glu Tyr Ala Phe Ser Cys Met Gly Tyr Glu 
440 445 450 

ate gcg ggc ggt ate ggc gcg aag cgt gga ctt gat gcc gca ggc gat 1507 
lie Ala Gly Gly lie Gly Ala Lys Arg Gly Leu Asp Ala Ala Gly Asp 
455 460 465 

gac cgc gac gtg gtg ate atg gtt ggt gat ggg tec tac etc atg etc 1555 
Asp Arg Asp Val Val lie Met Val Gly Asp Gly Ser Tyr Leu Met Leu 
470 475 480 485 

aac act gag ctg gtc acg gcc gtg gca gaa ggt ate aag gtg att gtg 1603 
Asn Thr Glu Leu Val Thr Ala Val Ala Glu Gly lie Lys Val lie Val 
490 495 500 

gtg etc ate caa aac cac ggt tat gcc tec ate ggc cac ctg tct gaa 1651 
Val Leu lie Gin Asn His Gly Tyr Ala Ser lie Gly His Leu Ser Glu 
505 510 515 

act gtc ggt teg cag cgt ttt ggt act tgg tac cgc gaa tat gac get 1699 
Thr Val Gly Ser Gin Arg Phe Gly Thr Trp Tyr Arg Glu Tyr Asp Ala 
520 525 530 

gag gcg aaa aac ttc cag ggc gag cag att ctg cct gtt gac ctg gcg 1747 
Glu Ala Lys Asn Phe Gin Gly Glu Gin lie Leu Pro Val Asp Leu Ala 
535 540 545 

atg aat gca cgc age tac ggc atg gat gtc att gaa gtg gaa cca age 1795 
Met Asn Ala Arg Ser Tyr Gly Met Asp Val lie Glu Val Glu Pro Ser 
550 555 560 565 

gcg aat gcg ate gag gat etc aaa gca gcg atg gca ace gcg aag get 1843 
Ala Asn Ala lie Glu Asp Leu Lys Ala Ala Met Ala Thr Ala Lys Ala 
570 575 580 

teg gag aaa tec ace ttc ate cac ate aac age gat ccg ttg ate tac 1891 
Ser Glu Lys Ser Thr Phe lie His lie Asn Ser Asp Pro Leu lie Tyr 
585 590 595 

gca cca gac ggt get ggt tgg tgg gac gtg ccg gtg teg gag acg tec 1939 
Ala Pro Asp Gly Ala Gly Trp Trp Asp Val Pro Val Ser Glu Thr Ser 
600 605 610 

act ctg gat age acc aac gcg get cgt gaa gat tac ctg aaa aac caa 1987 
Thr Leu Asp Ser Thr Asn Ala Ala Arg Glu Asp Tyr Leu Lys Asn Gin 
615 620 625 

gcc etc cag cgt ccg ctg etc ggc taaaccagtt ggctaaacca aaa 2034 
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Ala Leu Gin Arg Pro Leu Leu Gly 
630 635 



<210> 230 
<211> 637 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 230 

Met Ala Glu Thr Lys Arg Met Thr Val Ser Gin Ala Leu Val Glu Phe 
15 10 15 

Leu Gly His Gin Trp Thr Val Asp Gly Asp lie Arg Glu Arg Thr lie 
20 25 30 

Pro Gly Met Phe Gly lie Phe Gly His Gly Asn Val Ala Gly He Gly 
35 40 45 

Gin Ala Leu Lys Gin Tyr Asn Val Glu Gin Pro Glu Leu Met Pro Tyr 
50 55 60 

Tyr Gin Ala Arg Asn Glu Gin Ala Met Val His Gin Ser Val Gly Tyr 
65 70 75 80 

Ala Arg Met His Arg Arg Arg Gly Thr Tyr Ala Ser Ala Ala Ser Val 
85 90 95 

Gly Pro Gly Ala Thr Asn Leu Leu Thr Gly Ala Ala Leu Ala Thr Thr 
100 105 110 

Asn Arg Leu Pro Ala Leu Leu Leu Pro Ser Asp Thr Phe Ala Thr Arg 
115 120 125 

Val Ala Asp Pro Val Leu Gin Gin Leu Glu Gin Pro Trp Asp He Gly 
130 135 140 

Leu Thr Val Asn Asp Ala Phe Arg Pro Val Ser Lys Phe Phe Asp Arg 
145 150 155 160 

Val Gin Arg Pro Glu Gin Leu Phe Ser He Ala Leu Ala Ala Met Arg 
165 170 175 

Val Leu Thr Asp Pro Ala Glu Thr Gly Ala Val Thr He Ala Leu Pro 
180 185 190 

Glu Asp Val Gin Ala Glu Met Leu Asp Val Pro Val Glu Phe Leu Gin 
195 200 205 

Asp Arg Glu Trp His He Arg Arg Pro Arg Pro Glu Arg Ala Ala Leu 
210 215 220 

Ala Arg Ala He Glu Val He Lys Asn Ala Lys Asn Pro Met lie He 
225 230 235 240 

Ala Gly Gly Gly Val Leu Tyr Ser Asp Ala Glu Thr Gin Leu Gin Ala 
245 250 255 

Leu Val Glu Gin Thr Gly He Pro Val Gly Thr Ser Gin Ala Gly Gly 
260 265 270 
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Gly Val Leu Ala 
275 

Thr Gly Thr Leu 
290 

He Gly He Gly 
305 

Ala Phe Gin Asn 



Phe Asp Ala Tyr 
340 

Arg Glu Ala He 
355 

Ala Glu Asp Tyr 
370 

Ala Glu Val Asp 
385 

Gin Pro Glu He 



Val lie Val Gin 
420 

Trp Arg Val Arg 
435 

Cys Met Gly Tyr 
450 

Asp Ala Ala Gly 
465 

Ser Tyr Leu Met 



He Lys Val He 
500 

Gly His Leu Ser 
515 

Arg Glu Tyr Asp 
530 

Pro Val Asp Leu 
545 

Glu Val Glu Pro 



Ala Thr Ala Lys 
580 



Trp Asp His Ala 
280 

Ala Ala Asn Arg 
295 

Thr Arg Tyr Ser 
310 

Pro Asp Val Thr 
325 

Lys His Gly Thr 



Val Glu Leu Ala 
360 

Ala Gin Arg He 
375 

Lys Ser Phe Ala 
390 

He Gly Ala Val 
405 

Ala Ala Gly Ser 



Asp Ala Leu Gly 
440 

Glu He Ala Gly 
455 

Asp Asp Arg Asp 
470 

Leu Asn Thr Glu 
485 

Val Val Leu He 



Glu Thr Val Gly 
520 

Ala Glu Ala Lys 
535 

Ala Met Asn Ala 
550 

Ser Ala Asn Ala 
565 

Ala Ser Glu Lys 



Gin Asn Leu Gly 



He Ala Gly Asp 
300 

Asp Phe Thr Thr 
315 

Phe lie Asn He 
330 

Gin Leu Pro Val 
345 

Glu Ala Leu Gin 



Ala Lys Glu Lys 
380 

Pro Ser Gly Leu 
395 

Gin Ala Ser Thr 
410 

Leu Pro Gly Asp 
425 

Tyr His Val Glu 



Gly He Gly Ala 
460 

Val Val He Met 
475 

Leu Val Thr Ala 
490 

Gin Asn His Gly 
505 

Ser Gin Arg Phe 



Asn Phe Gin Gly 
540 

Arg Ser Tyr Gly 
555 

lie Glu Asp Leu 
570 

Ser Thr Phe lie 
585 



Gly Val Gly Ala 
285 

Ala Asp Val He 



Ala Ser Arg Thr 
320 

Asn Val Ala Ser 
335 

lie Ala Asp Ala 
350 

Gly Phe Thr Val 
365 

Ala Ala Trp Asp 



Ala Leu Pro Gly 
400 

Ser Glu Lys Asp 
415 

Leu His Lys Leu 
430 

Tyr Ala Phe Ser 
445 

Lys Arg Gly Leu 



Val Gly Asp Gly 
480 

Val Ala Glu Gly 
495 

Tyr Ala Ser lie 
510 

Gly Thr Trp Tyr 
525 

Glu Gin lie Leu 



Met Asp Val lie 
560 

Lys Ala Ala Met 
575 

His lie Asn Ser 
590 



Asp Pro Leu lie Tyr Ala Pro Asp Gly Ala Gly Trp Trp Asp Val Pro 
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595 600 605 

Val Ser Glu Thr Ser Thr Leu Asp Ser Thr Asn Ala Ala Arg Glu Asp 
610 615 620 

Tyr Leu Lys Asn Gin Ala Leu Gin Arg Pro Leu Leu Gly 
625 630 635 



<210> 231 
<211> 1142 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1119) 

<223> RXN01143 

<400> 231 

ate cca gtt gtc acc acc ttg atg get ttg ggt act ttc cca gag tct 48 

lie Pro Val Val Thr Thr Leu Met Ala Leu Gly Thr Phe Pro Glu Ser 

15 10 15 

cac gag ctg cac atg ggt atg cca ggc atg cat ggc act gtg tec get 96 
His Glu Leu His Met Gly Met Pro Gly Met His Gly Thr Val Ser Ala 
20 25 30 

gtt ggt gca ctg cag cgc age gac ctg ctg att get ate ggc tec cgc 144 
Val Gly Ala Leu Gin Arg Ser Asp Leu Leu lie Ala lie Gly Ser Arg 
35 40 45 

ttt gat gac cgc gtc acc ggt gac gtt gac acc ttc gcg cct gac gee 192 
Phe Asp Asp Arg Val Thr Gly Asp Val Asp Thr Phe Ala Pro Asp Ala 
50 55 60 

aag ate att cac gee gac att gat cct gec gaa ate ggc aag ate aag 240 
Lys lie lie His Ala Asp lie Asp Pro Ala Glu lie Gly Lys lie Lys 
65 70 75 80 

cag gtt gag gtt cca ate gtg ggc gat gec cgc gaa gtt ctt get cgt 288 
Gin Val Glu Val Pro lie Val Gly Asp Ala Arg Glu Val Leu Ala Arg 
85 90 95 

ctg ctg gaa acc acc aag gca age aag gca gag acc gag gac ate tec 336 
Leu Leu Glu Thr Thr Lys Ala Ser Lys Ala Glu Thr Glu Asp lie Ser 
100 105 110 

gag tgg gtt gac tac etc aag ggc etc aag gca cgt ttc ccg cgt ggc 384 
Glu Trp Val Asp Tyr Leu Lys Gly Leu Lys Ala Arg Phe Pro Arg Gly 
115 120 125 

tac gac gag cag cca ggc gat ctg ctg gca cca cag ttt gtc att gaa 432 
Tyr Asp Glu Gin Pro Gly Asp Leu Leu Ala Pro Gin Phe Val lie Glu 
130 135 140 

acc ctg tec aag gaa gtt ggc ccc gac gca att tac tgc gec ggc gtt 480 
Thr Leu Ser Lys Glu Val Gly Pro Asp Ala lie Tyr Cys Ala Gly Val 
145 150 155 160 



ggc cag cac caa atg tgg gca get cag ttc gtt gac ttt gaa aag cca 



528 
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Gly Gin His Gin Met Trp Ala Ala Gin Phe Val Asp Phe Glu Lys Pro 
165 170 175 

cgc acc tgg etc aac tec ggt gga ctg ggc acc atg ggc tac gca gtt 576 
Arg Thr Trp Leu Asn Ser Gly Gly Leu Gly Thr Met Gly Tyr Ala Val 
180 185 190 

cct gcg gee ctt gga gca aag get ggc gca cct gac aag gaa gtc tgg 624 
Pro Ala Ala Leu Gly Ala Lys Ala Gly Ala Pro Asp Lys Glu Val Trp 
195 200 205 

get ate gac ggc gac ggc tgt ttc cag atg acc aac cag gaa etc acc 672 
Ala lie Asp Gly Asp Gly Cys Phe Gin Met Thr Asn Gin Glu Leu Thr 
210 215 220 

acc gec gca gtt gaa ggt ttc ccc att aag ate gca eta ate aac aac 720 
Thr Ala Ala Val Glu Gly Phe Pro lie Lys lie Ala Leu lie Asn Asn 
225 230 235 240 

gga aaa cct ggg gca tgg gtt cgc caa tgg cag acc eta ttc tat gaa 768 
Gly Lys Pro Gly Ala Trp Val Arg Gin Trp Gin Thr Leu Phe Tyr Glu 
245 250 255 

gga egg tac tea aat act aaa ctt cgt aac cag ggc gag tac atg ccc 816 
Gly Arg Tyr Ser Asn Thr Lys Leu Arg Asn Gin Gly Glu Tyr Met Pro 
260 265 270 

gac ttt gtt acc ctt tct gag gga ctt ggc tgt gtt gec ate cgc gtc 864 
Asp Phe Val Thr Leu Ser Glu Gly Leu Gly Cys Val Ala lie Arg Val 
275 280 285 

acc aaa gcg gag gaa gta ctg cca gec ate caa aag get cga gag ate 912 
Thr Lys Ala Glu Glu Val Leu Pro Ala lie Gin Lys Ala Arg Glu lie 
290 295 300 

aac gac cgc cca gta gtc ate gac ttc ate gtc ggt gaa gac gca cag 960 
Asn Asp Arg Pro Val Val lie Asp Phe lie Val Gly Glu Asp Ala Gin 
305 310 315 320 

gta tgg cca atg gtg tct get gga tea tec aac tec gat ate cag tac 1008 
Val Trp Pro Met Val Ser Ala Gly Ser Ser Asn Ser Asp lie Gin Tyr 
325 330 335 

gca etc gga ttg cgc cca ttc ttt gat ggt gat gaa tct gca gca gaa 1056 
Ala Leu Gly Leu Arg Pro Phe Phe Asp Gly Asp Glu Ser Ala Ala Glu 
340 345 350 

gat cct gec gac att cac gaa gee gtc age gac att gat gec gec gtt 1104 
Asp Pro Ala Asp lie His Glu Ala Val Ser Asp lie Asp Ala Ala Val 
355 360 365 

gaa teg acc gag gca taaggagaga cccaagatgg eta 1142 
Glu Ser Thr Glu Ala 
370 



<210> 232 
<211> 373 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 232 

lie Pro Val Val Thr Thr Leu Met Ala Leu Gly Thr Phe Pro Glu Ser 
15 10 15 

His Glu Leu His Met Gly Met Pro Gly Met His Gly Thr Val Ser Ala 
20 25 30 

Val Gly Ala Leu Gin Arg Ser Asp Leu Leu lie Ala lie Gly Ser Arg 
35 40 45 

Phe Asp Asp Arg Val Thr Gly Asp Val Asp Thr Phe Ala Pro Asp Ala 
50 55 60 

Lys lie lie His Ala Asp lie Asp Pro Ala Glu lie Gly Lys lie Lys 
65 70 75 80 

Gin Val Glu Val Pro He Val Gly Asp Ala Arg Glu Val Leu Ala Arg 
85 90 95 

Leu Leu Glu Thr Thr Lys Ala Ser Lys Ala Glu Thr Glu Asp He Ser 
100 105 110 

Glu Trp Val Asp Tyr Leu Lys Gly Leu Lys Ala Arg Phe Pro Arg Gly 
115 120 125 

Tyr Asp Glu Gin Pro Gly Asp Leu Leu Ala Pro Gin Phe Val He Glu 
130 135 140 

Thr Leu Ser Lys Glu Val Gly Pro Asp Ala He Tyr Cys Ala Gly Val 
145 150 155 160 

Gly Gin His Gin Met Trp Ala Ala Gin Phe Val Asp Phe Glu Lys Pro 
165 170 175 

Arg Thr Trp Leu Asn Ser Gly Gly Leu Gly Thr Met Gly Tyr Ala Val 
180 185 190 

Pro Ala Ala Leu Gly Ala Lys Ala Gly Ala Pro Asp Lys Glu Val Trp 
195 200 205 

Ala He Asp Gly Asp Gly Cys Phe Gin Met Thr Asn Gin Glu Leu Thr 
210 215 220 

Thr Ala Ala Val Glu Gly Phe Pro He Lys He Ala Leu He Asn Asn 
225 230 235 240 

Gly Lys Pro Gly Ala Trp Val Arg Gin Trp Gin Thr Leu Phe Tyr Glu 
245 250 255 

Gly Arg Tyr Ser Asn Thr Lys Leu Arg Asn Gin Gly Glu Tyr Met Pro 
260 265 270 

Asp Phe Val Thr Leu Ser Glu Gly Leu Gly Cys Val Ala lie Arg Val 
275 280 285 

Thr Lys Ala Glu Glu Val Leu Pro Ala He Gin Lys Ala Arg Glu lie 
290 295 300 



Asn Asp Arg Pro Val Val lie Asp Phe lie Val Gly Glu Asp Ala Gin 
305 310 315 320 
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Val Trp Pro Met Val Ser Ala Gly Ser Ser Asn Ser Asp lie Gin Tyr 
325 330 335 

Ala Leu Gly Leu Arg Pro Phe Phe Asp Gly Asp Glu Ser Ala Ala Glu 
340 345 350 

Asp Pro Ala Asp lie His Glu Ala Val Ser Asp lie Asp Ala Ala Val 
355 360 365 

Glu Ser Thr Glu Ala 
370 



<210> 233 
<211> 793 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (793) 

<223> RXN01146 

<400> 233 

tatttagtaa aggagccaga aagtcgtgaa tgtggcagct tctcaacagc ccactcccgc 60 

cacggttgca agccgtggtc gatccgccgc ccctgagcgg atg aca ggt gca aag 115 

Met Thr Gly Ala Lys 
1 5 

gca att gtt cga teg etc gag gag ctt aac gec gac ate gtg ttc ggt 163 
Ala lie Val Arg Ser Leu Glu Glu Leu Asn Ala Asp lie Val Phe Gly 
10 15 20 

att cct ggt ggt gcg gtg eta ccg gtg tat gac ccg etc tat tec tec 211 
lie Pro Gly Gly Ala Val Leu Pro Val Tyr Asp Pro Leu Tyr Ser Ser 
25 30 35 

aca aag gtg cgc cac gtc ttg gtg cgc cac gag cag ggc gca ggc cac 259 
Thr Lys Val Arg His Val Leu Val Arg His Glu Gin Gly Ala Gly His 
40 45 50 

gca gca acc ggc tac gcg cag gtt act gga cgc gtt ggc gtc tgc att 307 
Ala Ala Thr Gly Tyr Ala Gin Val Thr Gly Arg Val Gly Val Cys He 
55 60 65 

gca acc tct ggc cca gga gca acc aac ttg gtt acc cca ate get gat 355 
Ala Thr Ser Gly Pro Gly Ala Thr Asn Leu Val Thr Pro He Ala Asp 
70 75 80 85 

gca aac ttg gac tec gtt ccc atg gtt gec ate acc ggc cag gtc gga 403 
Ala Asn Leu Asp Ser Val Pro Met Val Ala He Thr Gly Gin Val Gly 
90 95 100 

agt ggc ctg ctg ggt acc gac get ttc cag gaa gec gat ate cgc ggc 451 
Ser Gly Leu Leu Gly Thr Asp Ala Phe Gin Glu Ala Asp He Arg Gly 
105 110 115 

ate acc atg cca gtg acc aag cac aac ttc atg gtc acc aac cct aac 499 
He Thr Met Pro Val Thr Lys His Asn Phe Met Val Thr Asn Pro Asn 
120 125 130 
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gac att cca cag gca ttg get gag gca ttc cac etc gcg att act ggt 547 
Asp lie Pro Gin Ala Leu Ala Glu Ala Phe His Leu Ala lie Thr Gly 
135 140 145 

cgc cct ggc cct gtt ctg gtg gat att cct aag gat gtc cag aac get 595 
Arg Pro Gly Pro Val Leu Val Asp lie Pro Lys Asp Val Gin Asn Ala 
150 155 160 165 

gaa ttg gat ttc gtc tgg cca cca aag ate gac ctg cca ggc tac cgc 643 
Glu Leu Asp Phe Val Trp Pro Pro Lys lie Asp Leu Pro Gly Tyr Arg 
170 175 180 

cca gtt tea aca cca cat get cgc cag ate gag cag gca gtc aag ctg 691 
Pro Val Ser Thr Pro His Ala Arg Gin lie Glu Gin Ala Val Lys Leu 
185 190 195 

ate ggt gag gee aag aag ccc gtc ctt tac gtt ggt ggt ggc gta ate 739 
lie Gly Glu Ala Lys Lys Pro Val Leu Tyr Val Gly Gly Gly Val lie 
200 205 210 

aag get gac gca cac gaa gag ctt cgt gcg ttc get gag tac ace ggc 787 

O Lys Ala Asp Ala His Glu Glu Leu Arg Ala Phe Ala Glu Tyr Thr Gly 
S 215 220 225 

01 

Q ate cca 793 

fy He Pro 

ll 230 



<210> 234 
<211> 231 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 234 

Met Thr Gly Ala Lys Ala He Val Arg Ser Leu Glu Glu Leu Asn Ala 
1.5 10 15 

Asp He Val Phe Gly He Pro Gly Gly Ala Val Leu Pro Val Tyr Asp 
20 25 30 

Pro Leu Tyr Ser Ser Thr Lys Val Arg His Val Leu Val Arg His Glu 
35 40 45 

Gin Gly Ala Gly His Ala Ala Thr Gly Tyr Ala Gin Val Thr Gly Arg 
50 55 60 

Val Gly Val Cys He Ala Thr Ser Gly Pro Gly Ala Thr Asn Leu Val 
65 70 75 80 

Thr Pro He Ala Asp Ala Asn Leu Asp Ser Val Pro Met Val Ala lie 
85 90 95 

Thr Gly Gin Val Gly Ser Gly Leu Leu Gly Thr Asp Ala Phe Gin Glu 
100 105 110 

Ala Asp He Arg Gly lie Thr Met Pro Val Thr Lys His Asn Phe Met 
115 120 125 



Val Thr Asn Pro Asn Asp lie Pro Gin Ala Leu Ala Glu Ala Phe His 
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130 



135 



140 



Leu Ala lie Thr Gly Arg Pro Gly Pro Val Leu Val Asp lie Pro Lys 
145 150 155 160 

Asp Val Gin Asn Ala Glu Leu Asp Phe Val Trp Pro Pro Lys lie Asp 
165 170 175 

Leu Pro Gly Tyr Arg Pro Val Ser Thr Pro His Ala Arg Gin lie Glu 
180 185 190 

Gin Ala Val Lys Leu lie Gly Glu Ala Lys Lys Pro Val Leu Tyr Val 
195 200 205 

Gly Gly Gly Val lie Lys Ala Asp Ala His Glu Glu Leu Arg Ala Phe 
210 215 220 



Ala Glu Tyr Thr Gly lie Pro 



225 



230 



<210> 235 
<211> 639 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (616) 

<223> RXN01144 

<400> 235 

ggtgatgaat ctgcagcaga agatcctgcc gacattcacg aagccgtcag cgacattgat 60 



gccgccgttg aatcgaccga ggcataagga gagacccaag atg get aat tct gac 

Met Ala Asn Ser Asp 
1 5 



115 



gtc acc cgc cac ate ctg tec gta etc gtt cag gac gta gac gga ate 
Val Thr Arg His lie Leu Ser Val Leu Val Gin Asp Val Asp Gly lie 
10 15 20 



163 



att tec cgc gta tea ggt atg ttc acc cga cgc gca ttc aac etc gtg 
lie Ser Arg Val Ser Gly Met Phe Thr Arg Arg Ala Phe Asn Leu Val 
25 30 35 



211 



ttc etc gtg tct gca aag acc gaa aca cac ggc ate aac cgc ate acg 
Phe Leu Val Ser Ala Lys Thr Glu Thr His Gly lie Asn Arg lie Thr 
40 45 50 



259 



gtt gtt gtc gac gec gac gag etc aac att gag cag ate acc aag cag 
Val Val Val Asp Ala Asp Glu Leu Asn lie Glu Gin lie Thr Lys Gin 
55 60 65 



307 



etc aac aag ctg ate ccc gtg etc aaa gtc gtg cga ctt gat gaa gag 
Leu Asn Lys Leu lie Pro Val Leu Lys Val Val Arg Leu Asp Glu Glu 
70 75 80 85 



355 



acc act ate gee cgc gca ate atg ctg gtt aag gtc tct gcg gac age 
Thr Thr lie Ala Arg Ala lie Met Leu Val Lys Val Ser Ala Asp Ser 
90 95 100 



403 
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acc aac cgt ccg cag ate gtc gac gec gcg aac ate ttc cgc gec cga 
Thr Asn Arg Pro Gin lie Val Asp Ala Ala Asn lie Phe Arg Ala Arg 
105 110 115 



451 



gtc gtc gac gtg get cca gac tct gtg gtt att gaa tec aca ggc acc 
Val Val Asp Val Ala Pro Asp Ser Val Val He Glu Ser Thr Gly Thr 
120 125 130 



499 



cca ggc aag etc cgc gca ctg ctt gac gtg atg gaa cca ttc gga ate 
Pro Gly Lys Leu Arg Ala Leu Leu Asp Val Met Glu Pro Phe Gly He 
135 140 145 



547 



cgc gaa ctg ate caa tec gga cag att gca etc aac cgc ggt ccg aag 
Arg Glu Leu He Gin Ser Gly Gin He Ala Leu Asn Arg Gly Pro Lys 
150 155 160 165 



595 



acc atg get ccg gec aag ate taaacagcaa ttaatctgat tgc 
Thr Met Ala Pro Ala Lys He 
170 



63 9 



<210> 236 
<211> 172 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 236 

Met Ala Asn Ser Asp Val Thr Arg His He Leu Ser Val Leu Val Gin 
15 10 15 

Asp Val Asp Gly He lie Ser Arg Val Ser Gly Met Phe Thr Arg Arg 
20 25 30 

Ala Phe Asn Leu Val Phe Leu Val Ser Ala Lys Thr Glu Thr His Gly 
35 40 45 

He Asn Arg He Thr Val Val Val Asp Ala Asp Glu Leu Asn lie Glu 
50 55 60 

Gin He Thr Lys Gin Leu Asn Lys Leu He Pro Val Leu Lys Val Val 
65 70 75 80 

Arg Leu Asp Glu Glu Thr Thr lie Ala Arg Ala He Met Leu Val Lys 
85 90 95 

Val Ser Ala Asp Ser Thr Asn Arg Pro Gin lie Val Asp Ala Ala Asn 
100 105 110 

lie Phe Arg Ala Arg Val Val Asp Val Ala Pro Asp Ser Val Val lie 
115 120 125 

Glu Ser Thr Gly Thr Pro Gly Lys Leu Arg Ala Leu Leu Asp Val Met 
130 135 140 

Glu Pro Phe Gly lie Arg Glu Leu lie Gin Ser Gly Gin lie Ala Leu 
145 150 155 160 



Asn Arg Gly Pro Lys Thr Met Ala Pro Ala Lys lie 
165 170 
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<210> 237 
<211> 897 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (874) 

<223> RXA02474 

<400> 237 

tgctggtcta ttgtggcgac cgagggcctt tgaaggttcg acaaactgta taaggccttg 60 



aatcttgaga atttattttg aggaagcaag aggaagtgtc atg age aaa gtt gca 

Met Ser Lys Val Ala 
1 5 



115 



atg gtt acc ggt ggt gca caa ggc ate ggt cgt gga att tea gag aag 
Met Val Thr Gly Gly Ala Gin Gly lie Gly Arg Gly lie Ser Glu Lys 
10 15 20 



163 



ctg gca gca gat ggt ttc gat att gec gta gee gac ctg cca caa cag 
Leu Ala Ala Asp Gly Phe Asp lie Ala Val Ala Asp Leu Pro Gin Gin 
25 30 35 



211 



gaa gaa caa get gca gag acc ate aag ttg att gaa get gca ggt caa 
Glu Glu Gin Ala Ala Glu Thr lie Lys Leu lie Glu Ala Ala Gly Gin 
40 45 50 



259 



aag get gta ttc gtt gga tta gat gtc acc gat aag get aat ttc gac 
Lys Ala Val Phe Val Gly Leu Asp Val Thr Asp Lys Ala Asn Phe Asp 
55 60 65 



307 



agt gca att gat gag gca gca gag aaa ctt ggc ggc ttc gat gtg eta 
Ser Ala lie Asp Glu Ala Ala Glu Lys Leu Gly Gly Phe Asp Val Leu 
70 75 80 85 



355 



gta aac aac gee ggc ate gca caa att aag cca ctt ctg gaa gtc acc 
Val Asn Asn Ala Gly lie Ala Gin lie Lys Pro Leu Leu Glu Val Thr 
90 95 100 



403 



gaa gaa gac eta aag cag ate tac tec gtg aac gtt ttt age gta ttt 
Glu Glu Asp Leu Lys Gin lie Tyr Ser Val Asn Val Phe Ser Val Phe 
105 110 115 



451 



ttt ggt att caa gca gca tec cga aag ttc gat gag ctt ggc gta aaa 
Phe Gly lie Gin Ala Ala Ser Arg Lys Phe Asp Glu Leu Gly Val Lys 
120 125 130 



499 



ggc aag ate ate aac get gca tea ate get get ate caa ggt ttc cca 
Gly Lys lie lie Asn Ala Ala Ser lie Ala Ala lie Gin Gly Phe Pro 
135 140 145 



547 



ate ttg age gee tac tec acc acc aaa ttc gcg gtt cgt ggc etc acc 
lie Leu Ser Ala Tyr Ser Thr Thr Lys Phe Ala Val Arg Gly Leu Thr 
150 155 160 165 



595 



cag get get gcg caa gaa etc gca ccc aag ggt cac acc gtg aat gee 
Gin Ala Ala Ala Gin Glu Leu Ala Pro Lys Gly His Thr Val Asn Ala 
170 175 180 



643 
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tac gca cct ggc ate gtg ggc acc gga atg tgg gag caa ate gat gee 691 

Tyr Ala Pro Gly lie Val Gly Thr Gly Met Trp Glu Gin lie Asp Ala 
185 190 195 

gag ctt tec aag ate aac ggc aag cca ate ggt gag aac ttc aag gag 739 

Glu Leu Ser Lys lie Asn Gly Lys Pro lie Gly Glu Asn Phe Lys Glu 
200 205 210 

tac tec tec tea ate gca ttg ggc cga cca tea gta cct gag gat gta 787 

Tyr Ser Ser Ser lie Ala Leu Gly Arg Pro Ser Val Pro Glu Asp Val 

215 220 225 

gee ggt ctg gtt teg ttc ctg get tct gaa aac tec aac tac ate acc 835 

Ala Gly Leu Val Ser Phe Leu Ala Ser Glu Asn Ser Asn Tyr lie Thr 

230 235 240 245 

gga cag gtc atg ctt gtc gac ggc ggc atg etc tac aac taggggttgc 884 

Gly Gin Val Met Leu Val Asp Gly Gly Met Leu Tyr Asn 
250 ' 255 

tttcccgcac tea 897 



<210> 238 
<211> 258 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 238 

Met Ser Lys Val Ala Met Val Thr Gly Gly Ala Gin Gly lie Gly Arg 
15 10 15 

Gly lie Ser Glu Lys Leu Ala Ala Asp Gly Phe Asp lie Ala Val Ala 
20 25 30 

Asp Leu Pro Gin Gin Glu Glu Gin Ala Ala Glu Thr lie Lys Leu lie 
35 40 45 

Glu Ala Ala Gly Gin Lys Ala Val Phe Val Gly Leu Asp Val Thr Asp 
50 55 - 60 

Lys Ala Asn Phe Asp Ser Ala lie Asp Glu Ala Ala Glu Lys Leu Gly 
65 70 75 80 

Gly Phe Asp Val Leu Val Asn Asn Ala Gly lie Ala Gin lie Lys Pro 
85 90 95 

Leu Leu Glu Val Thr Glu Glu Asp Leu Lys Gin lie Tyr Ser Val Asn 
100 105 110 

Val Phe Ser Val Phe Phe Gly lie Gin Ala Ala Ser Arg Lys Phe Asp 
115 120 125 

Glu Leu Gly Val Lys Gly Lys lie lie Asn Ala Ala Ser lie Ala Ala 
130 135 140 

lie Gin Gly Phe Pro lie Leu Ser Ala Tyr Ser Thr Thr Lys Phe Ala 
145 150 155 160 



Val Arg Gly Leu Thr Gin Ala Ala Ala Gin Glu Leu Ala Pro Lys Gly 
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His Thr Val Asn 
180 

Glu Gin lie Asp 
195 

Glu Asn Phe Lys 
210 

Val Pro Glu Asp 
225 

Ser Asn Tyr lie 



Tyr Asn 



165 

Ala Tyr Ala Pro 



Ala Glu Leu Ser 
200 

Glu Tyr Ser Ser 
215 

Val Ala Gly Leu 
230 

Thr Gly Gin Val 
245 



170 

Gly lie Val Gly 
185 

Lys lie Asn Gly 



Ser lie Ala Leu 
220 

Val Ser Phe Leu 
235 

Met Leu Val Asp 
250 



175 

Thr Gly Met Trp 
190 

Lys Pro lie Gly 
205 

Gly Arg Pro Ser 



Ala Ser Glu Asn 
240 

Gly Gly Met Leu 
255 



<210> 239 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (853) 

<223> RXA02453 

<400> 239 

aaccaacaaa ggtcatctca accggcttaa gaaaattctg ccagctttct gctgattgaa 60 

tcgtgccagc tcagggcata tctcacctaa agtaaacacc atg aaa tea ate ttc 115 

Met Lys Ser lie Phe 

1 5 

att tec ggt gcg gcg aac gga att ggc aaa get gtg gcg ttg aaa ttt 163 

lie Ser Gly Ala Ala Asn Gly lie Gly Lys Ala Val Ala Leu Lys Phe 

10 15 20 

ctt cac gaa ggt tgg etc gtt gga gee tac gac etc gcg gaa ate ace 211 
Leu His Glu Gly Trp Leu Val Gly Ala Tyr Asp Leu Ala Glu lie Thr 
25 30 35 

tac tea cac ccc aat ctt cgc tgg ggc tac etc aat gtt cga cag tec 259 
Tyr Ser His Pro Asn Leu Arg Trp Gly Tyr Leu Asn Val Arg Gin Ser 
40 45 50 

gag teg tgg gac aaa gee eta gaa gac ttt gcg acg cac ace gga ggc 307 
Glu Ser Trp Asp Lys Ala Leu Glu Asp Phe Ala Thr His Thr Gly Gly 
55 60 65 

ace ate gat gtg gtg gac aat aat gee ggc gta att att gag gga ccg 355 
Thr He Asp Val Val Asp Asn Asn Ala Gly Val He He Glu Gly Pro 
70 75 80 85 

ctg cag gac gca gag gag ggg age gtc gac aag ctt ctt gca ate aac 403 
Leu Gin Asp Ala Glu Glu Gly Ser Val Asp Lys Leu Leu Ala He Asn 
90 95 100 
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gtc aat ggc gtg act ctt ggt gcc cgc gcc get cat cct tat ttg gcg 4 51 

Val Asn Gly Val Thr Leu Gly Ala Arg Ala Ala His Pro Tyr Leu Ala 
105 110 115 

cgc acg ccg ggc gcc cag ttg tta aac atg tec teg gcg teg gcg gtg 499 

Arg Thr Pro Gly Ala Gin Leu Leu Asn Met Ser Ser Ala Ser Ala Val 
120 125 130 

tac ggg cag ccc cag ate gcg gtg tat teg get teg aag ttt tac gtc 547 

Tyr Gly Gin Pro Gin lie Ala Val Tyr Ser Ala Ser Lys Phe Tyr Val 
135 140 145 

gca ggt ctt act gag gcg ctg aat ttg gag tgg egg aaa gac gat att 595 

Ala Gly Leu Thr Glu Ala Leu Asn Leu Glu Trp Arg Lys Asp Asp lie 

150 155 160 165 

cgc gtg gtc gat gtt tgg cct ttg tgg gcg aaa acc gat ttg cptg aac 643 

Arg Val Val Asp Val Trp Pro Leu Trp Ala Lys Thr Asp Leu Val Asn 
170 175 180 

ggc gtg aag get aag tea ctg aag cgt ttg ggt gtc egg ate act ccg 691 

Gly Val Lys Ala Lys Ser Leu Lys Arg Leu Gly Val Arg lie Thr Pro 
185 190 195 

gaa cag gtg gca cag gcg gta tgg gat gcg gtg cat ccg aaa tct egg 739 

Glu Gin Val Ala Gin Ala Val Trp Asp Ala Val His Pro Lys Ser Arg 
200 205 210 

tgg gcg aag gga aag gtg cat cac ggg gtg tea aag ttg gat aag gcg 787 

Trp Ala Lys Gly Lys Val His His Gly Val Ser Lys Leu Asp Lys Ala 
215 220 225 

ctg tat etc atg aaa tct ctg teg cct gat egg gta gcg atg tgt ttt 835 

Leu Tyr Leu Met Lys Ser Leu Ser Pro Asp Arg Val Ala Met Cys Phe 

230 235 240 245 

gcg cga eta ate gcc gga taaatgaatt gattatttta ggc 876 
Ala Arg Leu lie Ala Gly 
250 



<210> 240 
<211> 251 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 240 

Met Lys Ser lie Phe lie Ser Gly Ala Ala Asn Gly lie Gly Lys Ala 
15 10 15 

Val Ala Leu Lys Phe Leu His Glu Gly Trp Leu Val Gly Ala Tyr Asp 
20 25 30 

Leu Ala Glu lie Thr Tyr Ser His Pro Asn Leu Arg Trp Gly Tyr Leu 
35 40 45 

Asn Val Arg Gin Ser Glu Ser Trp Asp Lys Ala Leu Glu Asp Phe Ala 
50 55 60 



Thr His Thr Gly Gly Thr lie Asp Val Val Asp Asn Asn Ala Gly Val 
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65 70 75 80 

lie lie Glu Gly Pro Leu Gin Asp Ala Glu Glu Gly Ser Val Asp Lys 
85 90 95 

Leu Leu Ala lie Asn Val Asn Gly Val Thr Leu Gly Ala Arg Ala Ala 
100 105 110 

His Pro Tyr Leu Ala Arg Thr Pro Gly Ala Gin Leu Leu Asn Met Ser 
115 120 125 

Ser Ala Ser Ala Val Tyr Gly Gin Pro Gin lie Ala Val Tyr Ser Ala 
130 135 140 

Ser Lys Phe Tyr Val Ala Gly Leu Thr Glu Ala Leu Asn Leu Glu Trp 
145 150 155 160 

Arg Lys Asp Asp lie Arg Val Val Asp Val Trp Pro Leu Trp Ala Lys 
165 170 175 

Thr Asp Leu Val Asn Gly Val Lys Ala Lys Ser Leu Lys Arg Leu Gly 
180 185 190 

Val Arg lie Thr Pro Glu Gin Val Ala Gin Ala Val Trp Asp Ala Val 
195 200 205 

His Pro Lys Ser Arg Trp Ala Lys Gly Lys Val His His Gly Val Ser 
210 215 220 

Lys Leu Asp Lys Ala Leu Tyr Leu Met Lys Ser Leu Ser Pro Asp Arg 
225 230 235 240 

Val Ala Met Cys Phe Ala Arg Leu lie Ala Gly 
245 250 



<210> 241 
<211> 1140 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1117) 
<223> RXS01758 

<400> 241 

cccccttatt cagagtgatg gtctaccgga gaagtaccca gaccaatagc atcgaccaac 60 

gatagcgcgc tcagaagttc tttagtgaaa gcagaaccaa atg ccc aaa tac att 115 

Met Pro Lys Tyr lie 
1 5 

gcc atg cag gta tec gaa tec ggt gca ccg tta gec gcg aat etc gtg 163 
Ala Met Gin Val Ser Glu Ser Gly Ala Pro Leu Ala Ala Asn Leu Val 
10 15 20 



caa cct get ccg ttg aaa teg agg gaa gtc cgc gtg gaa ate get get 
Gin Pro Ala Pro Leu Lys Ser Arg Glu Val Arg Val Glu lie Ala Ala 
25 30 35 



211 
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agt ggt gtg tgc cat gca gat att ggc acg gca gca gca teg ggg aag 259 
Ser Gly Val Cys His Ala Asp lie Gly Thr Ala Ala Ala Ser Gly Lys 
40 45 50 

cac act gtt ttt cct gtt acc cct ggt cat gag att gca gga acc ate 307 
His Thr Val Phe Pro Val Thr Pro Gly His Glu lie Ala Gly Thr lie 
55 60 65 

gcg gaa att ggt gaa aac gta tct egg tgg acg gtt ggt gat cgc gtt 355 
Ala Glu lie Gly Glu Asn Val Ser Arg Trp Thr Val Gly Asp Arg Val 
70 75 80 85 

gca ate ggt tgg ttt ggt ggc aat tgc ggt gac tgc get ttt tgt cgt 403 
Ala lie Gly Trp Phe Gly Gly Asn Cys Gly Asp Cys Ala Phe Cys Arg 
90 95 100 

gca ggt gat cct gtg cat tgc aga gag egg aag att cct ggc gtt tct , 451 
Ala Gly Asp Pro Val His Cys Arg Glu Arg Lys lie Pro Gly Val Ser 
105 110 115 

tat gcg ggt ggt tgg gca cag aat att gtt gtt cca gcg gag get ctt 4 99 
Tyr Ala Gly Gly Trp Ala Gin Asn lie Val Val Pro Ala Glu Ala Leu 
120 125 130 

get gcg att cca gat ggc atg gac ttt tac gag ccc gec ccg atg ggc 547 
Ala Ala lie Pro Asp Gly Met Asp Phe Tyr Glu Pro Ala Pro Met Gly 
135 140 145 

tgc gca ggt gtg aca aca ttc aat gcg ttg cga aac ctg aag ctg gat 595 
Cys Ala Gly Val Thr Thr Phe Asn Ala Leu Arg Asn Leu Lys Leu Asp 
150 155 160 165 

ccc ggt gcg get gtc gcg gtc ttt gga ate ggc ggt tta gtg cgc eta 643 
Pro Gly Ala Ala Val Ala Val Phe Gly lie Gly Gly Leu Val Arg Leu 
170 175 180 

get att cag ttt get gcg aaa atg ggt tat cga acc ate acc ate gee 691 
Ala lie Gin Phe Ala Ala Lys Met Gly Tyr Arg Thr lie Thr lie Ala 
185 190 195 

cgc ggt tta gag cgt gag gag eta get agg caa ctt ggc gee aac cac 739 
Arg Gly Leu Glu Arg Glu Glu Leu Ala Arg Gin Leu Gly Ala Asn His 
200 205 210 

tac ate gat age aat gat ctg cac cct ggc cag gcg tta ttt gaa ctt 787 
Tyr lie Asp Ser Asn Asp Leu His Pro Gly Gin Ala Leu Phe Glu Leu 
215 220 225 

ggc ggg get gac ttg ate ttg tct act gcg tec acc acg gag cct ctt 835 
Gly Gly Ala Asp Leu lie Leu Ser Thr Ala Ser Thr Thr Glu Pro Leu 
230 235 240 245 

teg gag ttg tct acc ggt ctt tct att ggc ggg cag eta acc att ate 883 
Ser Glu Leu Ser Thr Gly Leu Ser lie Gly Gly Gin Leu Thr lie lie 
250 255 260 

gga gtt gat ggg gga gat ate acc gtt teg gca gee caa ttg atg atg 931 
Gly Val Asp Gly Gly Asp lie Thr Val Ser Ala Ala Gin Leu Met Met 
265 270 275 

aac cgt cag ate ate aca ggt cac etc act gga agt gcg aat gac acg 97 9 
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Asn Arg Gin lie lie Thr Gly His Leu Thr Gly Ser Ala Asn Asp Thr 
280 285 290 

gaa cag act atg aaa ttt get cat etc cat ggc gtg aaa ccg ctt att 1027 

Glu Gin Thr Met Lys Phe Ala His Leu His Gly Val Lys Pro Leu lie 

295 300 305 

gaa egg atg cct etc gat caa gee aac gag get att gca cgt att tea 1075 

Glu Arg Met Pro Leu Asp Gin Ala Asn Glu Ala lie Ala Arg lie Ser 
310 315 320 325 

get ggt aaa cca cgt ttc cgt att gtc ttg gag ccg aat tea 1117 

Ala Gly Lys Pro Arg Phe Arg lie Val Leu Glu Pro Asn Ser 
330 335 

taatgecaac agcaagccca att 1140 



<210> 242 

<211> 339 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 242 

Met Pro Lys Tyr lie Ala Met Gin Val Ser Glu Ser Gly Ala Pro Leu 
O 1 5 10 15 

SJ Ala Ala Asn Leu Val Gin Pro Ala Pro Leu Lys Ser Arg Glu Val Arg 

20 25 30 

"T Val Glu lie Ala Ala Ser Gly Val Cys His Ala Asp lie Gly Thr Ala 

^ .35 40 45 

H! Ala Ala Ser Gly Lys His Thr Val Phe Pro Val Thr Pro Gly His Glu 

50 55 60 

O lie Ala Gly Thr lie Ala Glu lie Gly Glu Asn Val Ser Arg Trp Thr 

Q 65 70 75 80 

Val Gly Asp Arg Val Ala lie Gly Trp Phe Gly Gly Asn Cys Gly Asp 
85 90 95 

Cys Ala Phe Cys Arg Ala Gly Asp Pro Val His Cys Arg Glu Arg Lys 
100 105 110 

lie Pro Gly Val Ser Tyr Ala Gly Gly Trp Ala Gin Asn lie Val Val 
115 120 125 

Pro Ala Glu Ala Leu Ala Ala lie Pro Asp Gly Met Asp Phe Tyr Glu 
130 135 140 

Pro Ala Pro Met Gly Cys Ala Gly Val Thr Thr Phe Asn Ala Leu Arg 
145 150 155 160 

Asn Leu Lys Leu Asp Pro Gly Ala Ala Val Ala Val Phe Gly lie Gly 
165 170 175 

Gly Leu Val Arg Leu Ala lie Gin Phe Ala Ala Lys Met Gly Tyr Arg 
180 185 190 



Thr lie Thr lie Ala Arg Gly Leu Glu Arg Glu Glu Leu Ala Arg Gin 
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195 

Leu Gly Ala Asn 
210 

Ala Leu Phe Glu 

225 

Thr Thr Glu Pro 



Gin Leu Thr lie 
260 

Ala Gin Leu Met 
275 

Ser Ala Asn Asp 
290 

Val Lys Pro Leu 
305 

lie Ala Arg lie 



Pro Asn Ser 



200 

His Tyr lie Asp 
215 

Leu Gly Gly Ala 

230 

Leu Ser Glu Leu 
245 

lie Gly Val Asp 



Met Asn Arg Gin 
280 

Thr Glu Gin Thr 
295 

lie Glu Arg Met 
310 

Ser Ala Gly Lys 
325 



Ser Asn Asp Leu 
220 

Asp Leu lie Leu 

235 

Ser Thr Gly Leu 
250 

Gly Gly Asp He 
265 

He He Thr Gly 



Met Lys Phe Ala 
300 

Pro Leu Asp Gin 
315 

Pro Arg Phe Arg 
330 



205 

His Pro Gly Gin 



Ser Thr Ala Ser 
240 

Ser He Gly Gly 
255 

Thr Val Ser Ala 
270 

His Leu Thr Gly 
285 

His Leu His Gly 



Ala Asn Glu Ala 
320 

lie Val Leu Glu 
335 



<210> 243 
<211> 1665 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1642) 
<223> RXA02737 

<400> 243 

agcacgctgc atcagtaacg gcgacatgaa atcgaattag ttcgatctta tgtggccgtt 60 

acacatcttt cattaaagaa aggatcgtga cactaccatc gtg age aca aac acg 115 

Val Ser Thr Asn Thr 
1 5 

acc ccc tec age tgg aca aac cca ctg cgc gac ccg cag gat aaa cga 163 
Thr Pro Ser Ser Trp Thr Asn Pro Leu Arg Asp Pro Gin Asp Lys Arg 
10 15 20 

etc ccc cgc ate get ggc cct tec ggc atg gtg ate ttc ggt gtc act 211 
Leu Pro Arg He Ala Gly Pro Ser Gly Met Val He Phe Gly Val Thr 
25 30 35 

ggc gac ttg get cga aag aag ctg etc ccc gec att tat gat eta gca 259 
Gly Asp Leu Ala Arg Lys Lys Leu Leu Pro Ala He Tyr Asp Leu Ala 
40 45 50 



aac cgc gga ttg ctg ccc cca gga ttc teg ttg gta ggt tac ggc cgc 
Asn Arg Gly Leu Leu Pro Pro Gly Phe Ser Leu Val Gly Tyr Gly Arg 



307 
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55 60 65 

cgc gaa tgg tec aaa gaa gac ttt gaa aaa tac gta cgc gat gec gca 355 
Arg Glu Trp Ser Lys Glu Asp Phe Glu Lys Tyr Val Arg Asp Ala Ala 
70 75 80 85 

agt get ggt get cgt acg gaa ttc cgt gaa aat gtt tgg gag cgc etc 403 
Ser Ala Gly Ala Arg Thr Glu Phe Arg Glu Asn Val Trp Glu Arg Leu 
90 95 100 

gec gag ggt atg gaa ttt gtt cgc ggc aac ttt gat gat gat gca get 451 
Ala Glu Gly Met Glu Phe Val Arg Gly Asn Phe Asp Asp Asp Ala Ala 
105 110 115 

ttc gac aac etc get gca aca etc aag cgc ate gac aaa ace cgc ggc 499 
Phe Asp Asn Leu Ala Ala Thr Leu Lys Arg lie Asp Lys Thr Arg Gly 
120 125 130 

ace gec ggc aac tgg get tac tac ctg tec att cca cca gat tec ttc 547 
Thr Ala Gly Asn Trp Ala Tyr Tyr Leu Ser lie Pro Pro Asp Ser Phe 
135 140 145 

aca gcg gtc tgc cac cag ctg gag cgt tec ggc atg get gaa tec ace 595 
Thr Ala Val Cys His Gin Leu Glu Arg Ser Gly Met Ala Glu Ser Thr 
150 155 160 165 

gaa gaa gca tgg cgc cgc gtg ate ate gag aag cct ttc ggc cac aac 643 
Glu Glu Ala Trp Arg Arg Val lie lie Glu Lys Pro Phe Gly His Asn 
170 175 180 

etc gaa tec gca cac gag etc aac cag ctg gtc aac gca gtc ttc cca 691 
Leu Glu Ser Ala His Glu Leu Asn Gin Leu Val Asn Ala Val Phe Pro 
185 190 195 

gaa tct tct gtg ttc cgc ate gac cac tat ttg ggc aag gaa aca gtt 739 
Glu Ser Ser Val Phe Arg lie Asp His Tyr Leu Gly Lys Glu Thr Val 
200 205 210 

caa aac ate ctg get ctg cgt ttt get aac cag ctg ttt gag cca ctg 787 
Gin Asn lie Leu Ala Leu Arg Phe Ala Asn Gin Leu Phe Glu Pro Leu 
215 220 225 

tgg aac tec aac tac gtt gac cac gtc cag ate acc atg get gaa gat 835 
Trp Asn Ser Asn Tyr Val Asp His Val Gin lie Thr Met Ala Glu Asp 
230 235 240 245 

att ggc ttg ggt gga cgt get ggt tac tac gac ggc ate ggc gca gee 883 
lie Gly Leu Gly Gly Arg Ala Gly Tyr Tyr Asp Gly lie Gly Ala Ala 
250 255 260 

cgc gac gtc ate cag aac cac ctg ate cag etc ttg get ctg gtt gec 931 
Arg Asp Val lie Gin Asn His Leu lie Gin Leu Leu Ala Leu Val Ala 
265 270 275 

atg gaa gaa cca att tct ttc gtg cca gcg cag ctg cag gca gaa aag 979 
Met Glu Glu Pro He Ser Phe Val Pro Ala Gin Leu Gin Ala Glu Lys 
280 285 290 

ate aag gtg etc tct gcg aca aag ccg tgc tac cca ttg gat aaa acc 1027 
He Lys Val Leu Ser Ala Thr Lys Pro Cys Tyr Pro Leu Asp Lys Thr 
295 300 305 
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tcc get cgt ggt cag tac get gec ggt tgg cag ggc tct gag tta gtc 1075 
Ser Ala Arg Gly Gin Tyr Ala Ala Gly Trp Gin Gly Ser Glu Leu Val 
310 315 320 325 

aag gga ctt cgc gaa gaa gat ggc ttc aac cct gag tec acc act gag 1123 
Lys Gly Leu Arg Glu Glu Asp Gly Phe Asn Pro Glu Ser Thr Thr Glu 
330 335 340 

act ttt gcg get tgt acc tta gag ate acg tct cgt cgc tgg get ggt 1171 
Thr Phe Ala Ala Cys Thr Leu Glu lie Thr Ser Arg Arg Trp Ala Gly 
345 350 355 

gtg ccg ttc tac ctg cgc acc ggt aag cgt ctt ggt cgc cgt gtt act 1219 
Val Pro Phe Tyr Leu Arg Thr Gly Lys Arg Leu Gly Arg Arg Val Thr 
360 365 370 

gag att gee gtg gtg ttt aaa gac gca cca cac cag cct ttc gac ggc 1267 
Glu lie Ala Val Val Phe Lys Asp Ala Pro His Gin Pro Phe Asp Gly 
375 380 385 

gac atg act gta tec ctt ggc caa aac gee ate gtg att cgc gtg cag 1315 
Asp Met Thr Val Ser Leu Gly Gin Asn Ala lie Val lie Arg Val Gin 
390 395 400 405 

cct gat gaa ggt gtg etc ate cgc ttc ggt tec aag gtt cca ggt tct 1363 
Pro Asp Glu Gly Val Leu lie Arg Phe Gly Ser Lys Val Pro Gly Ser 
410 415 420 

gee atg gaa gtc cgt gac gtc aac atg gac ttc tec tac tea gaa tec 1411 
Ala Met Glu Val Arg Asp Val Asn Met Asp Phe Ser Tyr Ser Glu Ser 
425 430 435 

ttc act gaa gaa tea cct gaa gca tac gag cgc etc att ttg gat gcg 1459 
Phe Thr Glu Glu Ser Pro Glu Ala Tyr Glu Arg Leu lie Leu Asp Ala 
440 445 450 

ctg tta gat gaa tec age etc ttc cct acc aac gag gaa gtg gaa ctg 1507 
Leu Leu Asp Glu Ser Ser Leu Phe Pro Thr Asn Glu Glu Val Glu Leu 
455 460 465 

age tgg aag att ctg gat cca att ctt gaa gca tgg gat gee gat gga 1555 
Ser Trp Lys lie Leu Asp Pro lie Leu Glu Ala Trp Asp Ala Asp Gly 
470 475 480 485 

gaa cca gag gat tac cca gcg ggt acg tgg ggt cca aag age get gat 1603 
Glu Pro Glu Asp Tyr Pro Ala Gly Thr Trp Gly Pro Lys Ser Ala Asp 
490 495 500 

gaa atg ctt tec cgc aac ggt cac acc tgg cgc agg cca taatttaggg 1652 
Glu Met Leu Ser Arg Asn Gly His Thr Trp Arg Arg Pro 
505 510 

gcaaaaaatg ate 1665 



<210> 244 
<211> 514 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 244 

Val Ser Thr Asn Thr Thr Pro Ser Ser Trp Thr Asn Pro Leu Arg Asp 
15 10 15 

Pro Gin Asp Lys Arg Leu Pro Arg lie Ala Gly Pro Ser Gly Met Val 
20 25 30 

lie Phe Gly Val Thr Gly Asp Leu Ala Arg Lys Lys Leu Leu Pro Ala 
35 40 45 

lie Tyr Asp Leu Ala Asn Arg Gly Leu Leu Pro Pro Gly Phe Ser Leu 
50 55 60 

Val Gly Tyr Gly Arg Arg Glu Trp Ser Lys Glu Asp Phe Glu Lys Tyr 
65 70 75 80 

Val Arg Asp Ala Ala Ser Ala Gly Ala Arg Thr Glu Phe Arg Glu Asn 
85 90 95 

Val Trp Glu Arg Leu Ala Glu Gly Met Glu Phe Val Arg Gly Asn Phe 
100 105 110 

Asp Asp Asp Ala Ala Phe Asp Asn Leu Ala Ala Thr Leu Lys Arg lie 
115 120 125 

Asp Lys Thr Arg Gly Thr Ala Gly Asn Trp Ala Tyr Tyr Leu Ser lie 
130 135 140 

Pro Pro Asp Ser Phe Thr Ala Val Cys His Gin Leu Glu Arg Ser Gly 
145 150 155 160 

Met Ala Glu Ser Thr Glu Glu Ala Trp Arg Arg Val lie lie Glu Lys 
165 170 175 

Pro Phe Gly His Asn Leu Glu Ser Ala His Glu Leu Asn Gin Leu Val 
180 185 190 

Asn Ala Val Phe Pro Glu Ser Ser Val Phe Arg lie Asp His Tyr Leu 
195 200 205 

Gly Lys Glu Thr Val Gin Asn lie Leu Ala Leu Arg Phe Ala Asn Gin 
210 215 220 

Leu Phe Glu Pro Leu Trp Asn Ser Asn Tyr Val Asp His Val Gin lie 
225 230 235 240 

Thr Met Ala Glu Asp lie Gly Leu Gly Gly Arg Ala Gly Tyr Tyr Asp 
245 250 255 

Gly lie Gly Ala Ala Arg Asp Val lie Gin Asn His Leu lie Gin Leu 
260 265 270 

Leu Ala Leu Val Ala Met Glu Glu Pro lie Ser Phe Val Pro Ala Gin 
275 280 285 

Leu Gin Ala Glu Lys lie Lys Val Leu Ser Ala Thr Lys Pro Cys Tyr 
290 295 300 

Pro Leu Asp Lys Thr Ser Ala Arg Gly Gin Tyr Ala Ala Gly Trp Gin 
305 310 315 320 
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Gly Ser Glu Leu Val Lys Gly Leu Arg Glu Glu Asp Gly Phe Asn Pro 
325 330 335 

Glu Ser Thr Thr Glu Thr Phe Ala Ala Cys Thr Leu Glu lie Thr Ser 
340 345 350 

Arg Arg Trp Ala Gly Val Pro Phe Tyr Leu Arg Thr Gly Lys Arg Leu 
355 360 365 

Gly Arg Arg Val Thr Glu lie Ala Val Val Phe Lys Asp Ala Pro His 
370 375 380 

Gin Pro Phe Asp Gly Asp Met Thr Val Ser Leu Gly Gin Asn Ala lie 
385 390 395 400 

Val He Arg Val Gin Pro Asp Glu Gly Val Leu He Arg Phe Gly Ser 
405 410 415 

Lys Val Pro Gly Ser Ala Met Glu Val Arg Asp Val Asn Met Asp Phe 
420 425 430 

Ser Tyr Ser Glu Ser Phe Thr Glu Glu Ser Pro Glu Ala Tyr Glu Arg 
435 440 445 

Leu He Leu Asp Ala Leu Leu Asp Glu Ser Ser Leu Phe Pro Thr Asn 
450 455 460 



Glu Glu 
465 



Val Glu Leu 



Ser Trp Lys He Leu Asp Pro He Leu Glu Ala 
470 475 480 



Trp Asp 
Pro Lys 
Arg Pro 



Ala Asp Gly 
485 

Ser Ala Asp 
500 



Glu Pro Glu Asp Tyr Pro Ala Gly Thr Trp Gly 
490 495 

Glu Met Leu Ser Arg Asn Gly His Thr Trp Arg 
505 510 



<210> 245 
<211> 1203 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1180) 
<223> RXA02738 

<400> 245 

ttgttgttaa tcggtacaaa gggtcttaag cacatccctt acttgcctgc tctccttgag 60 

cacagttcaa gaacaattct tttaaggaaa atttagtttc atg tct cac att gat 115 

Met Ser His He Asp 
1 5 



gat ctt gca cag etc ggc act tec act tgg etc gac gac etc tec cgc 163 
Asp Leu Ala Gin Leu Gly Thr Ser Thr Trp Leu Asp Asp Leu Ser Arg 
10 15 20 
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gag cgc att act tec ggc aat etc age cag gtt att gag gaa aag tct 211 
Glu Arg. lie Thr Ser Gly Asn Leu Ser Gin Val lie Glu Glu Lys Ser 
25 30 35 

gta gtc ggt gtc acc ace aac cca get att ttc gca gca gca atg tec 259 
Val Val Gly Val Thr Thr Asn Pro Ala lie Phe Ala Ala Ala Met Ser 
40 45 50 

aag ggc gat tec tac gac get cag ate gca gag etc aag gec get ggc 307 
Lys Gly Asp Ser Tyr Asp Ala Gin lie Ala Glu Leu Lys Ala Ala Gly 
55 60 65 

gca tct gtt gac cag get gtt tac gee atg age ate gac gac gtt cgc 355 
Ala Ser Val Asp Gin Ala Val Tyr Ala Met Ser lie Asp Asp Val Arg 
70 75 80 85 

aat get tgt gat ctg ttc acc ggc ate ttc gag tec tec aac ggc tac 403 
Asn Ala Cys Asp Leu Phe Thr Gly lie Phe Glu Ser Ser Asn Gly Tyr 
90 95 100 

gac ggc cgc gtg tec ate gag gtt gac cca cgt ate tct get gac cgc 451 
Asp Gly Arg Val Ser lie Glu Val Asp Pro Arg lie Ser Ala Asp Arg 
105 110 115 

gac gca acc ctg get cag gee aag gag ctg tgg gca aag gtt gat cgt 499 
Asp Ala Thr Leu Ala Gin Ala Lys Glu Leu Trp Ala Lys Val Asp Arg 
120 125 130 

cca aac gtc atg ate aag ate cct gca acc cca ggt tct ttg cca gca 547 
Pro Asn Val Met lie Lys lie Pro Ala Thr Pro Gly Ser Leu Pro Ala 
135 140 145 

ate acc gac get ttg get gag ggc ate age gtt aac gtc acc ttg ate 595 
lie Thr Asp Ala Leu Ala Glu Gly lie Ser Val Asn Val Thr Leu lie 
150 155 160 165 

ttc tec gtt get cgc tac cgc gag gtc ate get gcg ttc ate gag ggc 643 
Phe Ser Val Ala Arg Tyr Arg Glu Val lie Ala Ala Phe lie Glu Gly 
170 175 180 

ate aag cag get get gca aac ggc cac gac gtc tec aag ate cac tct 691 
lie Lys Gin Ala Ala Ala Asn Gly His Asp Val Ser Lys lie His Ser 
185 190 195 

gtg get tec ttc ttc gtc tec cgc gtc gac gtt gag ate gac aag cgc 739 
Val Ala Ser Phe Phe Val Ser Arg Val Asp Val Glu lie Asp Lys Arg 
200 205 210 

etc gag gca ate gga tec gat gag get ttg get ctg cgc ggc aag gca 787 
Leu Glu Ala lie Gly Ser Asp Glu Ala Leu Ala Leu Arg Gly Lys Ala 
215 220 225 

ggc gtt gee aac get cag cgc get tac get gtg tac aag gag ctt ttc 835 
Gly Val Ala Asn Ala Gin Arg Ala Tyr Ala Val Tyr Lys Glu Leu Phe 
230 235 240 245 

gac gee gee gag ctg cct gaa ggt gee aac act cag cgc cca ctg tgg 883 
Asp Ala Ala Glu Leu Pro Glu Gly Ala Asn Thr Gin Arg Pro Leu Trp 
250 255 260 



gca tec acc ggc gtg aag aac cct gcg tac get gca act ctt tac gtt 



931 
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Ala Ser Thr Gly Val Lys Asn Pro Ala Tyr Ala Ala Thr Leu Tyr Val 
265 270 275 

tec gag ctg get ggt cca aac acc gtc aac acc atg cca gaa ggc acc 979 
Ser Glu Leu Ala Gly Pro Asn Thr Val Asn Thr Met Pro Glu Gly Thr 
280 285 290 

ate gac gcg gtt ctg gag cag ggc aac ctg cac ggt gac acc ctg tec 1027 
lie Asp Ala Val Leu Glu Gin Gly Asn Leu His Gly Asp Thr Leu Ser 
295 300 305 

aac tec gcg gca gaa get gac get gtg ttc tec cag ctt gag get ctg 1075 
Asn Ser Ala Ala Glu Ala Asp Ala Val Phe Ser Gin Leu Glu Ala Leu 
310 315 320 325 

ggc gtt gac ttg gca gat gtc ttc cag gtc ctg gag acc gag ggt gtg 1123 
Gly Val Asp Leu Ala Asp Val Phe Gin Val Leu Glu Thr Glu Gly Val 
330 335 340 

gac aag ttc gtt get tct tgg age gaa ctg ctt gag tec atg gaa get 1171 
Asp Lys Phe Val Ala Ser Trp Ser Glu Leu Leu Glu Ser Met Glu Ala 
345 350 355 

cgc ctg aag tagaatcagc acgctgcatc agt 1203 
Arg Leu Lys 
360 



<210> 246 
<211> 360 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 246 

Met Ser His lie Asp Asp Leu Ala Gin Leu Gly Thr Ser Thr Trp Leu 
15 10 15 

Asp Asp Leu Ser Arg Glu Arg lie Thr Ser Gly Asn Leu Ser Gin Val 
20 25 30 

lie Glu Glu Lys Ser Val Val Gly Val Thr Thr Asn Pro Ala lie Phe 
35 40 45 

Ala Ala Ala Met Ser Lys Gly Asp Ser Tyr Asp Ala Gin lie Ala Glu 
50 55 60 

Leu Lys Ala Ala Gly Ala Ser Val Asp Gin Ala Val Tyr Ala Met Ser 
65 70 75 80 

lie Asp Asp Val Arg Asn Ala Cys Asp Leu Phe Thr Gly lie Phe Glu 
85 90 95 

Ser Ser Asn Gly Tyr Asp Gly Arg Val Ser lie Glu Val Asp Pro Arg 
100 105 110 

lie Ser Ala Asp Arg Asp Ala Thr Leu Ala Gin Ala Lys Glu Leu Trp 
115 120 125 



Ala Lys Val Asp Arg Pro Asn Val Met lie Lys lie Pro Ala Thr Pro 
130 135 140 
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Gly Ser Leu Pro Ala lie Thr Asp Ala Leu Ala Glu Gly lie Ser Val 
145 150 155 160 

Asn Val Thr Leu lie Phe Ser Val Ala Arg Tyr Arg Glu Val lie Ala 
165 170 175 

Ala Phe lie Glu Gly lie Lys Gin Ala Ala Ala Asn Gly His Asp Val 
180 185 190 

Ser Lys lie His Ser Val Ala Ser Phe Phe Val Ser Arg Val Asp Val 
195 200 205 

Glu lie Asp Lys Arg Leu Glu Ala lie Gly Ser Asp Glu Ala Leu Ala 
210 215 220 

Leu Arg Gly Lys Ala Gly Val Ala Asn Ala Gin Arg Ala Tyr Ala Val 
225 230 235 240 

Tyr Lys Glu Leu Phe Asp Ala Ala Glu Leu Pro Glu Gly Ala Asn Thr 
245 250 255 

Gin Arg Pro Leu Trp Ala Ser Thr Gly Val Lys Asn Pro Ala Tyr Ala 
260 265 270 

Ala Thr Leu Tyr Val Ser Glu Leu Ala Gly Pro Asn Thr Val Asn Thr 
275 280 285 

Met Pro Glu Gly Thr lie Asp Ala Val Leu Glu Gin Gly Asn Leu His 
290 295 300 

Gly Asp Thr Leu Ser Asn Ser Ala Ala Glu Ala Asp Ala Val Phe Ser 
305 310 315 320 

Gin Leu Glu Ala Leu Gly Val Asp Leu Ala Asp Val Phe Gin Val Leu 
325 330 335 

Glu Thr Glu Gly Val Asp Lys Phe Val Ala Ser Trp Ser Glu Leu Leu 
340 345 350 

Glu Ser Met Glu Ala Arg Leu Lys 
355 360 



<210> 247 
<211> 2223 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2200) 
<223> RXA02739 

<400> 247 

cctttgccaa atttgaacca attaacctaa gtcgtagatc tgatcatcgg atctaacgaa 60 

aacgaaccaa aactttggtc ccggtttaac ccaggaagga ttg acc acc ttg acg 115 

Leu Thr Thr Leu Thr 
1 5 



ctg tea cct gaa ctt cag gcg etc act gta cgc aat tac ccc tct gat 163 
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Leu Ser Pro Glu Leu Gin Ala Leu Thr Val Arg Asn Tyr Pro Ser Asp 

10 15 20 

tgg tec gat gtg gac acc aag get gta gac act gtt cgt gtc etc get 211 

Trp Ser Asp Val Asp Thr Lys Ala Val Asp Thr Val Arg Val Leu Ala 

25 30 35 

gca gac get gta gaa aac tgt ggc tec ggc cac cca ggc acc gca atg 259 

Ala Asp Ala Val Glu Asn Cys Gly Ser Gly His Pro Gly Thr Ala Met 

40 45 50 

age ctg get ccc ctt gca tac acc ttg tac cag egg gtt atg aac gta 307 

Ser Leu Ala Pro Leu Ala Tyr Thr Leu Tyr Gin Arg Val Met Asn Val 

55 60 65 

gat cca cag gac acc aac tgg gca ggc cgt gac cgc ttc gtt ctt tct 355 

Asp Pro Gin Asp Thr Asn Trp Ala Gly Arg Asp Arg Phe Val Leu Ser 

70 75 80 85 

tgt ggc cac tec tct ttg acc cag tac ate cag ctt tac ttg ggt gga 403 

Cys Gly His Ser Ser Leu Thr Gin Tyr lie Gin Leu Tyr Leu Gly Gly 

O 90 95 100 

--5 ttc ggc ctt gag atg gat gac ctg aag get ctg cgc acc tgg gat tec 451 

Phe Gly Leu Glu Met Asp Asp Leu Lys Ala Leu Arg Thr Trp Asp Ser 

y 105 110 115 

>! ttg acc cca gga cac cct gag tac cgc cac acc aag ggc gtt gag ate 4 99 

=p Leu Thr Pro Gly His Pro Glu Tyr Arg His Thr Lys Gly Val Glu lie 

B 120 125 130 

q acc act ggc cct ctt ggc cag ggt ctt gca tct gca gtt ggt atg gee 547 

S Thr Thr Gly Pro Leu Gly Gin Gly Leu Ala Ser Ala Val Gly Met Ala 

~l 135 140 145 

^jf atg get get cgt cgt gag cgt ggc eta ttc gac cca acc get get gag 595 

y Met Ala Ala Arg Arg Glu Arg Gly Leu Phe Asp Pro Thr Ala Ala Glu 

D 150 155 160 165 

ggc gaa tec cca ttc gac cac cac ate tac gtc att get tct gat ggt 643 

Gly Glu Ser Pro Phe Asp His His lie Tyr Val lie Ala Ser Asp Gly 

170 175 180 

gac ctg cag gaa ggt gtc acc tct gag gca tec tec ate get ggc acc 691 

Asp Leu Gin Glu Gly Val Thr Ser Glu Ala Ser Ser lie Ala Gly Thr 

185 190 195 

cag cag ctg ggc aac etc ate gtg ttc tgg gat gac aac cgc ate tec 739 

Gin Gin Leu Gly Asn Leu lie Val Phe Trp Asp Asp Asn Arg lie Ser 

200 205 210 

ate gaa gac aac act gag ate get ttc aac gag gac gtt gtt get cgt 787 

lie Glu Asp Asn Thr Glu lie Ala Phe Asn Glu Asp Val Val Ala Arg 

215 220 225 

tac aag get tac ggc tgg cag acc att gag gtt gag get ggc gag gac 835 
Tyr Lys Ala Tyr Gly Trp Gin Thr lie Glu Val Glu Ala Gly Glu Asp 

230 235 240 245 



gtt gca gca ate gaa get gca gtg get gag get aag aag gac acc aag 883 
Val Ala Ala lie Glu Ala Ala Val Ala Glu Ala Lys Lys Asp Thr Lys 
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250 255 260 

cga cct acc ttc ate cgc gtt cgc acc ate ate ggc ttc cca get cca 931 
Arg Pro Thr Phe lie Arg Val Arg Thr lie lie Gly Phe Pro Ala Pro 
265 270 275 

act atg atg aac acc ggt get gtg cac ggt get get ctt ggc gca get 979 
Thr Met Met Asn Thr Gly Ala Val His Gly Ala Ala Leu Gly Ala Ala 
280 285 290 

gag gtt gca gca acc aag act gag ctt gga ttc gat cct gag get cac 1027 
Glu Val Ala Ala Thr Lys Thr Glu Leu Gly Phe Asp Pro Glu Ala His 
295 300 305 

ttc gcg ate gac gat gag gtt ate get cac acc cgc tec etc gca gag 1075 
Phe Ala lie Asp Asp Glu Val lie Ala His Thr Arg Ser Leu Ala Glu 
310 315 320 325 

cgc get gca cag aag aag get gca tgg cag gtc aag ttc gat gag tgg 1123 
Arg Ala Ala Gin Lys Lys Ala Ala Trp Gin Val Lys Phe Asp Glu Trp 
330 335 340 

gca get gee aac cct gag aac aag get ctg ttc gat cgc ctg aac tec 1171 
Ala Ala Ala Asn Pro Glu Asn Lys Ala Leu Phe Asp Arg Leu Asn Ser 
345 350 355 

cgt gag ctt cca gcg ggc tac get gac gag etc cca aca tgg gat gca 1219 
Arg Glu Leu Pro Ala Gly Tyr Ala Asp Glu Leu Pro Thr Trp Asp Ala 
360 365 370 

gat gag aag ggc gtc gca act cgt aag get tec gag get gca ctt cag 1267 
Asp Glu Lys Gly Val Ala Thr Arg Lys Ala Ser Glu Ala Ala Leu Gin 
375 380 385 

gca ctg ggc aag acc ctt cct gag ctg tgg ggc ggt tec get gac etc 1315 
Ala Leu Gly Lys Thr Leu Pro Glu Leu Trp Gly Gly Ser Ala Asp Leu 
390 395 400 405 

gca ggt tec aac aac acc gtg ate aag ggc tec cct tec ttc ggc cct 1363 
Ala Gly Ser Asn Asn Thr Val lie Lys Gly Ser Pro Ser Phe Gly Pro 
410 415 420 

gag tec ate tec acc gag acc tgg tct get gag cct tac ggc cgt aac 1411 
Glu Ser lie Ser Thr Glu Thr Trp Ser Ala Glu Pro Tyr Gly Arg Asn 
425 430 435 

ctg cac ttc ggt ate cgt gag cac get atg gga tec ate etc aac ggc 1459 
Leu His Phe Gly lie Arg Glu His Ala Met Gly Ser lie Leu Asn Gly 
440 445 450 

att tec etc cac ggt ggc acc cgc cca tac ggc gga acc ttc etc ate 1507 
lie Ser Leu His Gly Gly Thr Arg Pro Tyr Gly Gly Thr Phe Leu lie 
455 460 465 

ttc tec gac tac atg cgt cct gca gtt cgt ctt gca get etc atg gag 1555 
Phe Ser Asp Tyr Met Arg Pro Ala Val Arg Leu Ala Ala Leu Met Glu 
470 475 480 485 

acc gac get tac tac gtc tgg acc cac gac tec ate ggt ctg ggc gaa 1603 
Thr Asp Ala Tyr Tyr Val Trp Thr His Asp Ser lie Gly Leu Gly Glu 
490 495 500 
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gat ggc cca acc cac cag cct gtt gaa acc ttg get gca ctg cgc gee 1651 

Asp Gly Pro Thr His Gin Pro Val Glu Thr Leu Ala Ala Leu Arg Ala 

505 510 515 

ate cca ggt ctg tec gtc ctg cgt cct gca gat gcg aac gag acc gec 1699 

lie Pro Gly Leu Ser Val Leu Arg Pro Ala Asp Ala Asn Glu Thr Ala 
520 525 530 

cag get tgg get gca gca ctt gag tac aag gaa ggc cct aag ggt ctt 1747 

Gin Ala Trp Ala Ala Ala Leu Glu Tyr Lys Glu Gly Pro Lys Gly Leu 
535 540 545 

gca ctg acc cgc cag aac gtt cct gtt ctg gaa ggc acc aag gag aag 1795 

Ala Leu Thr Arg Gin Asn Val Pro Val Leu Glu Gly Thr Lys Glu Lys 

550 555 560 565 

get get gaa ggc gtt cgc cgc ggt ggc tac gtc ctg gtt gag ggt tec 184 3 

Ala Ala Glu Gly Val Arg Arg Gly Gly Tyr Val Leu Val Glu Gly Ser 

570 575 580 

aag gaa acc cca gat gtg ate etc atg ggc tec ggc tec gag gtt cag 1891 

Lys Glu Thr Pro Asp Val lie Leu Met Gly Ser Gly Ser Glu Val Gin 

585 590 595 

ctt gca gtt aac get gcg aag get ctg gaa get gag ggc gtt gca get 1939 

Leu Ala Val Asn Ala Ala Lys Ala Leu Glu Ala Glu Gly Val Ala Ala 
600 605 610 

cgc gtt gtt tec gtt cct tgc atg gat tgg ttc cag gag cag gac gca 1987 

Arg Val Val Ser Val Pro Cys Met Asp Trp Phe Gin Glu Gin Asp Ala 
615 620 625 

gag tac ate gag tec gtt ctg cct gca get gtg acc get cgt gtg tct 2035 

Glu Tyr lie Glu Ser Val Leu Pro Ala Ala Val Thr Ala Arg Val Ser 

630 635 640 645 

gtt gaa get ggc ate gca atg cct tgg tac cgc ttc ttg ggc acc cag 2083 

Val Glu Ala Gly lie Ala Met Pro Trp Tyr Arg Phe Leu Gly Thr Gin 

650 655 660 

ggc cgt get gtc tec ctt gag cac ttc ggt get tct gcg gat tac cag 2131 

Gly Arg Ala Val Ser Leu Glu His Phe Gly Ala Ser Ala Asp Tyr Gin 

665 670 675 

acc ctg ttt gag aag ttc ggc ate acc acc gat gca gtc gtg gca gcg 2179 

Thr Leu Phe Glu Lys Phe Gly lie Thr Thr Asp Ala Val Val Ala Ala 
680 685 690 

gee aag gac tec att aac ggt taattgeect gctgttttta get 2223 
Ala Lys Asp Ser lie Asn Gly 
695 700 



<210> 248 
<211> 700 
<212> PRT 

<213> Corynebacterium glut ami cum 



<400> 248 

Leu Thr Thr Leu Thr Leu Ser Pro Glu Leu Gin Ala Leu Thr Val Arg 
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Asn Tyr Pro Ser 
20 

Val Arg Val Leu 
35 

Pro Gly Thr Ala 
50 

Arg Val Met Asn 
65 

Arg Phe Val Leu 



Leu Tyr Leu Gly 
100 

Arg Thr Trp Asp 
115 

Lys Gly Val Glu 
130 

Ala Val Gly Met 
145 

Pro Thr Ala Ala 



lie Ala Ser Asp 
180 

Ser lie Ala Gly 
195 

Asp Asn Arg lie 
210 

Asp Val Val Ala 
225 

Glu Ala Gly Glu 



Lys Lys Asp Thr 
260 

Gly Phe Pro Ala 
275 

Ala Leu Gly Ala 
290 

Asp Pro Glu Ala 
305 



Asp Trp Ser Asp 



Ala Ala Asp Ala 
40 

Met Ser Leu Ala 
55 

Val Asp Pro Gin 
70 

Ser Cys Gly His 
85 

Gly Phe Gly Leu 



Ser Leu Thr Pro 
120 

lie Thr Thr Gly 
135 

Ala Met Ala Ala 
150 

Glu Gly Glu Ser 
165 

Gly Asp Leu Gin 



Thr Gin Gin Leu 
200 

Ser lie Glu Asp 
215 

Arg Tyr Lys Ala 
230 

Asp Val Ala Ala 
245 

Lys Arg Pro Thr 



Pro Thr Met Met 
280 

Ala Glu Val Ala 
295 

His Phe Ala lie 
310 
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10 

Val Asp Thr Lys 
25 

Val Glu Asn Cys 



Pro Leu Ala Tyr 
60 

Asp Thr Asn Trp 
75 

Ser Ser Leu Thr 
90 

Glu Met Asp Asp 
105 

Gly His Pro Glu 



Pro Leu Gly Gin 
140 

Arg Arg Glu Arg 
155 

Pro Phe Asp His 
170 

Glu Gly Val Thr 
185 

Gly Asn Leu lie 



Asn Thr Glu lie 
220 

Tyr Gly Trp Gin 
235 

lie Glu Ala Ala 
250 

Phe He Arg Val 
265 

Asn Thr Gly Ala 



Ala Thr Lys Thr 
300 

Asp Asp Glu Val 
315 



Ala Val Asp Thr 
30 

Gly Ser Gly His 
45 

Thr Leu Tyr Gin 



Ala Gly Arg Asp 
80 

Gin Tyr He Gin 
95 

Leu Lys Ala Leu 
110 

Tyr Arg His Thr 
125 

Gly Leu Ala Ser 



Gly Leu Phe Asp 
160 

His lie Tyr Val 
175 

Ser Glu Ala Ser 
190 

Val Phe Trp Asp 
205 

Ala Phe Asn Glu 



Thr He Glu Val 
240 

Val Ala Glu Ala 
255 

Arg Thr He He 
270 

Val His Gly Ala 
285 

Glu Leu Gly Phe 



He Ala His Thr 
320 



Arg Ser Leu Ala Glu Arg Ala Ala Gin Lys Lys Ala Ala Trp Gin Val 
325 330 335 
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Lys Phe Asp Glu Trp Ala Ala Ala Asn Pro Glu Asn Lys Ala Leu Phe 
340 345 350 

Asp Arg Leu Asn Ser Arg Glu Leu Pro Ala Gly Tyr Ala Asp Glu Leu 
355 360 365 

Pro Thr Trp Asp Ala Asp Glu Lys Gly Val Ala Thr Arg Lys Ala Ser 
370 375 380 

Glu Ala Ala Leu Gin Ala Leu Gly Lys Thr Leu Pro Glu Leu Trp Gly 
385 390 395 400 

Gly Ser Ala Asp Leu Ala Gly Ser Asn Asn Thr Val lie Lys Gly Ser 
405 410 415 

Pro Ser Phe Gly Pro Glu Ser lie Ser Thr Glu Thr Trp Ser Ala Glu 
420 425 430 

Pro Tyr Gly Arg Asn Leu His Phe Gly lie Arg Glu His Ala Met Gly 
435 440 445 

Ser lie Leu Asn Gly lie Ser Leu His Gly Gly Thr Arg Pro Tyr Gly 
450 455 460 

Gly Thr Phe Leu lie Phe Ser Asp Tyr Met Arg Pro Ala Val Arg Leu 
465 470 475 480 

Ala Ala Leu Met Glu Thr Asp Ala Tyr Tyr Val Trp Thr His Asp Ser 
485 490 495 

lie Gly Leu Gly Glu Asp Gly Pro Thr His Gin Pro Val Glu Thr Leu 
500 505 510 

Ala Ala Leu Arg Ala lie Pro Gly Leu Ser Val Leu Arg Pro Ala Asp 
515 520 525 

Ala Asn Glu Thr Ala Gin Ala Trp Ala Ala Ala Leu Glu Tyr Lys Glu 
530 535 540 

Gly Pro Lys Gly Leu Ala Leu Thr Arg Gin Asn Val Pro Val Leu Glu 
545 550 555 560 

Gly Thr Lys Glu Lys Ala Ala Glu Gly Val Arg Arg Gly Gly Tyr Val 
565 570 575 

Leu Val Glu Gly Ser Lys Glu Thr Pro Asp Val lie Leu Met Gly Ser 
580 585 590 

Gly Ser Glu Val Gin Leu Ala Val Asn Ala Ala Lys Ala Leu Glu Ala 
595 600 605 

Glu Gly Val Ala Ala Arg Val Val Ser Val Pro Cys Met Asp Trp Phe 
610 615 620 

Gin Glu Gin Asp Ala Glu Tyr lie Glu Ser Val Leu Pro Ala Ala Val 
625 630 635 640 

Thr Ala Arg Val Ser Val Glu Ala Gly lie Ala Met Pro Trp Tyr Arg 
645 650 655 
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Phe Leu Gly Thr Gin Gly Arg Ala Val Ser Leu Glu His Phe Gly Ala 
660 665 670 

Ser Ala Asp Tyr Gin Thr Leu Phe Glu Lys Phe Gly lie Thr Thr Asp 
675 680 685 

Ala Val Val Ala Ala Ala Lys Asp Ser lie Asn Gly 
690 695 700 



<210> 249 
<211> 793 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (48) . . (770) 

<223> RXA00965 

<400> 249 

agattgcggg cctcggcttc attgaaaaca agacggtgtt tgaataaatg aca act 

Met Thr Thr 
1 

ttc cac gat ctt ccg ctg gag gag egg ctg aca ctg gec agg ttg ggc 
Phe His Asp Leu Pro Leu Glu Glu Arg Leu Thr Leu Ala Arg Leu Gly 
5 10 15 

aca tec cac tac tec cgt cag etc tec etc gtg gac aac get gag ttc 
Thr Ser His Tyr Ser Arg Gin Leu Ser Leu Val Asp Asn Ala Glu Phe 
20 25 30 35 

ggc gag cat tec ctg eta gaa ggg tgg act cgt tec cac etc att gee 
Gly Glu His Ser Leu Leu Glu Gly Trp Thr Arg Ser His Leu lie Ala 
40 45 50 

cac gtg gca tac aac gec ate gca ctg tgc aac etc atg cac tgg gca 
His Val Ala Tyr Asn Ala lie Ala Leu Cys Asn Leu Met His Trp Ala 
55 60 65 

aat act ggt gag gaa acc cca atg tac gtg teg cca gaa gcg cgc aac 
Asn Thr Gly Glu Glu Thr Pro Met Tyr Val Ser Pro Glu Ala Arg Asn 
70 75 80 

gag gaa att gee tac ggt tec acg etc aat ccc gat gcg ttg cgt aac 
Glu Glu lie Ala Tyr Gly Ser Thr Leu Asn Pro Asp Ala Leu Arg Asn 
85 90 95 

ctg cat gaa cac tec gtc gca cgc ctg gac gtg get tgg cgt gaa acg 
Leu His Glu His Ser Val Ala Arg Leu Asp Val Ala Trp Arg Glu Thr 
100 105 110 115 

tct gaa gat get tgg tea cac gag gtt ctg aca get cag gga cgc act 
Ser Glu Asp Ala Trp Ser His Glu Val Leu Thr Ala Gin Gly Arg Thr 
120 125 130 



gtc cca get agt gaa aca ttg tgg atg cgt tec cgc gaa gtc tgg ate 
Val Pro Ala Ser Glu Thr Leu Trp Met Arg Ser Arg Glu Val Trp lie 
135 140 145 
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cac gca gtt gac etc ggt gca gtg gca acc ttt ggc gac ate cca gag 536 
His Ala Val Asp Leu Gly Ala Val Ala Thr Phe Gly Asp lie Pro Glu 
150 155 160 

gtc ate ctg cgc acc tta get gca gaa ate aca caa aag tgg aca age 584 
Val lie Leu Arg Thr Leu Ala Ala Glu lie Thr Gin Lys Trp Thr Ser 
165 170 175 

caa gga gee ggc gag gga ctt gtg ctt etc gac gag ccc tec age act 632 
Gin Gly Ala Gly Glu Gly Leu Val Leu Leu Asp Glu Pro Ser Ser Thr 
180 185 190 195 

cgc tac ccc gee gee cca ggg cag gac gag gta gta gtg tec ggt age 680 
Arg Tyr Pro Ala Ala Pro Gly Gin Asp Glu Val Val Val Ser Gly Ser 
200 205 210 

ctt gca ggc att gtt cgc tac gee get ggc cgc ggt tec gat gga gtc 728 
Leu Ala Gly lie Val Arg Tyr Ala Ala Gly Arg Gly Ser Asp Gly Val 
215 220 225 

act tct tec act gga gag gtt cca gag cca ccg cgc tgg ctg 770 
Thr Ser Ser Thr Gly Glu Val Pro Glu Pro Pro Arg Trp Leu 
230 235 240 

tagtttccac acattcttaa atg 793 



<210> 250 
<211> 241 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 250 

Met Thr Thr Phe His Asp Leu Pro Leu Glu Glu Arg Leu Thr Leu Ala 
1 5 10 15 

Arg Leu Gly Thr Ser His Tyr Ser Arg Gin Leu Ser Leu Val Asp Asn 
20 25 30 

Ala Glu Phe Gly Glu His Ser Leu Leu Glu Gly Trp Thr Arg Ser His 
35 40 45 

Leu lie Ala His Val Ala Tyr Asn Ala lie Ala Leu Cys Asn Leu Met 
50 55 60 

His Trp Ala Asn Thr Gly Glu Glu Thr Pro Met Tyr Val Ser Pro Glu 
65 70 75 80 

Ala Arg Asn Glu Glu lie Ala Tyr Gly Ser Thr Leu Asn Pro Asp Ala 
85 90 95 

Leu Arg Asn Leu His Glu His Ser Val Ala Arg Leu Asp Val Ala Trp 
100 105 110 

Arg Glu Thr Ser Glu Asp Ala Trp Ser His Glu Val Leu Thr Ala Gin 
115 120 125 

Gly Arg Thr Val Pro Ala Ser Glu Thr Leu Trp Met Arg Ser Arg Glu 
130 135 140 



Val Trp lie His Ala Val Asp Leu Gly Ala Val Ala Thr Phe Gly Asp 
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145 150 155 160 

lie Pro Glu Val lie Leu Arg Thr Leu Ala Ala Glu lie Thr Gin Lys 
165 170 175 

Trp Thr Ser Gin Gly Ala Gly Glu Gly Leu Val Leu Leu Asp Glu Pro 
180 185 190 

Ser Ser Thr Arg Tyr Pro Ala Ala Pro Gly Gin Asp Glu Val Val Val 
195 200 205 

Ser Gly Ser Leu Ala Gly lie Val Arg Tyr Ala Ala Gly Arg Gly Ser 
210 215 220 

Asp Gly Val Thr Ser Ser Thr Gly Glu Val Pro Glu Pro Pro Arg Trp 
225 230 235 240 

Leu 



<210> 251 
<211> 1575 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1552) 
<223> RXN00999 

<400> 251 

cctcctgtga cctggtaaaa tcgccactac ccccaaatgg tcacaccttt taggccgatt 60 

ttgctgacac cgggctatgc cgtcaagtac gatcaataac atg act aat gga gat 115 

Met Thr Asn Gly Asp 
1 5 

aat etc gca cag ate ggc gtt gta ggc eta gca gta atg ggc tea aac 163 
Asn Leu Ala Gin He Gly Val Val Gly Leu Ala Val Met Gly Ser Asn 
10 15 20 

etc gee cgc aac ttc gec cgc aac ggc aac act gtc get gtc tac aac . 211 
Leu Ala Arg Asn Phe Ala Arg Asn Gly Asn Thr Val Ala Val Tyr Asn 
25 30 35 

cgc age act gac aaa acc gac aag etc ate gee gat - cac ggc tec gaa 259 
Arg Ser Thr Asp Lys Thr Asp Lys Leu He Ala Asp His Gly Ser Glu 
40 45 50 

ggc aac ttc ate cct tct gca acc gtc gaa gag ttc gta gca tec ctg 307 
Gly Asn Phe He Pro Ser Ala Thr Val Glu Glu Phe Val Ala Ser Leu 
55 60 65 

gaa aag cca cgc cgc gee ate ate atg gtt cag get ggt aac gee acc 355 
Glu Lys Pro Arg Arg Ala He He Met Val Gin Ala Gly Asn Ala Thr 
70 75 80 85 

gac gca gtc ate aac cag ctg gca gat gee atg gac gaa ggc gac ate 403 
Asp Ala Val He Asn Gin Leu Ala Asp Ala Met Asp Glu Gly Asp He 
90 95 100 
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ate ate gac ggc ggc aac gec etc tac ace gac acc att cgt cgc gag 451 
lie lie Asp Gly Gly Asn Ala Leu Tyr Thr Asp Thr lie Arg Arg Glu 
105 110 115 

aag gaa ate tec gca cgc ggt etc cac ttc gtc ggt get ggt ate tec 499 
Lys Glu lie Ser Ala Arg Gly Leu His Phe Val Gly Ala Gly lie Ser 
120 125 130 

ggc ggc gaa gaa ggc gca etc aac ggc cca tec ate atg cct ggt ggc 547 
Gly Gly Glu Glu Gly Ala Leu Asn Gly Pro Ser lie Met Pro Gly Gly 
135 140 145 

cca gca aag tec tac gag tec etc gga cca ctg ctt gag tec ate get 595 
Pro Ala Lys Ser Tyr Glu Ser Leu Gly Pro Leu Leu Glu Ser lie Ala 
150 155 160 165 

gee aac gtt gac ggc acc cca tgt gtc acc cac ate ggc cca gac ggc 643 
Ala Asn Val Asp Gly Thr Pro Cys Val Thr His lie Gly Pro Asp Gly 
170 175 180 

gee ggc cac ttc gtc aag atg gtc cac aac ggc ate gag tac gee gac 691 
Ala Gly His Phe Val Lys Met Val His Asn Gly lie Glu Tyr Ala Asp 
185 190 195 

atg cag gtc ate ggc gag gca tac cac ctt etc cgc tac gca gca ggc 739 
Met Gin Val lie Gly Glu Ala Tyr His Leu Leu Arg Tyr Ala Ala Gly 
200 205 210 

atg cag cca get gaa ate get gag gtt ttc aag gaa tgg aac gca ggc 787 
Met Gin Pro Ala Glu lie Ala Glu Val Phe Lys Glu Trp Asn Ala Gly 
215 220 225 

gac ctg gat tec tac etc ate gaa ate acc gca gag gtt etc tec cag 835 
Asp Leu Asp Ser Tyr Leu lie Glu lie Thr Ala Glu Val Leu Ser Gin 
230 235 240 245 

gtg gat get gaa acc ggc aag cca eta ate gac gtc ate gtt gac get 883 
Val Asp Ala Glu Thr Gly Lys Pro Leu lie Asp Val lie Val Asp Ala 
250 255 ' 260 

gca ggt cag aag ggc acc gga cgt tgg acc gtc aag get get ctt gat 931 
Ala Gly Gin Lys Gly Thr Gly Arg Trp Thr Val Lys Ala Ala Leu Asp 
265 270 275 

ctg ggt att get acc acc ggc ate ggc gaa get gtt ttc gca cgt gca 979 
Leu Gly lie Ala Thr Thr Gly He Gly Glu Ala Val Phe Ala Arg Ala 
280 285 290 

etc tec ggc gca acc age cag cgc get gca gca cag ggc aac eta cct 1027 
Leu Ser Gly Ala Thr Ser Gin Arg Ala Ala Ala Gin Gly Asn Leu Pro 
295 300 305 

gca ggt gtc etc acc gat ctg gaa gca ctt ggc gtg gac aag gca cag 1075 
Ala Gly Val Leu Thr Asp Leu Glu Ala Leu Gly Val Asp Lys Ala Gin 
310 315 320 325 

ttc gtc gaa gac gtt cgc cgt gca ctg tac gca tec aag ctt gtt get 1123 
Phe Val Glu Asp Val Arg Arg Ala Leu Tyr Ala Ser Lys Leu Val Ala 
330 335 340 
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tac gca cag ggc ttc gac gag ate aag get ggc tec gac gag aac aac 1171 
Tyr Ala Gin Gly Phe Asp Glu lie Lys Ala Gly Ser Asp Glu Asn Asn 
345 350 355 

tgg gac gtt gac cct cgc gac etc get ace ate tgg cgc ggc ggc tgc 1219 
Trp Asp Val Asp Pro Arg Asp Leu Ala Thr lie Trp Arg Gly Gly Cys 
360 365 370 

ate att cgc get aag ttc etc aac cgc ate gtc gaa gca tac gat gca 1267 
lie lie Arg Ala Lys Phe Leu Asn Arg lie Val Glu Ala Tyr Asp Ala 
375 380 385 

aac get gaa ctt gag tec ctg ctg etc gat cct tac ttc aag age gag 1315 
Asn Ala Glu Leu Glu Ser Leu Leu Leu Asp Pro Tyr Phe Lys Ser Glu 
390 395 400 405 

etc ggc gac etc ate gat tea tgg cgt cgc gtg att gtc acc gec ace 1363 
Leu Gly Asp Leu lie Asp Ser Trp Arg Arg Val lie Val Thr Ala Thr 
410 415 420 

cag ctt ggc ctg cca ate cca gtg ttc get tec tec ctg tec tac tac 1411 
Gin Leu Gly Leu Pro lie Pro Val Phe Ala Ser Ser Leu Ser Tyr Tyr 
425 430 435 

gac age ctg cgt gca gag cgt ctg cca gca gee ctg ate caa gga cag 1459 
Asp Ser Leu Arg Ala Glu Arg Leu Pro Ala Ala Leu lie Gin Gly Gin 
440 445 450 

cgc gac ttc ttc ggt gcg cac acc tac aag cgc ate gac aag gat ggc 1507 
Arg Asp Phe Phe Gly Ala His Thr Tyr Lys Arg lie Asp Lys Asp Gly 
455 460 465 

tec ttc cac acc gag tgg tec ggc gac cgc tec gag gtt gaa get 1552 
Ser Phe His Thr Glu Trp Ser Gly Asp Arg Ser Glu Val Glu Ala 
470 475 480 

taaaggctct ccttttaaca caa 1575 



<210> 252 
<211> 484 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 252 

*Met Thr Asn Gly Asp Asn Leu Ala Gin lie Gly Val Val Gly Leu Ala 
15 10 15 

Val Met Gly Ser Asn Leu Ala Arg Asn Phe Ala Arg Asn Gly Asn Thr 
20 25 30 

Val Ala Val Tyr Asn Arg Ser Thr Asp Lys Thr Asp Lys Leu lie Ala 
35 40 45 

Asp His Gly Ser Glu Gly Asn Phe lie Pro Ser Ala Thr Val Glu Glu 
50 55 60 

Phe Val Ala Ser Leu Glu Lys Pro Arg Arg Ala lie lie Met Val Gin 
65 70 75 80 



Ala Gly Asn Ala Thr Asp Ala Val lie Asn Gin Leu Ala Asp Ala Met 
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85 



90 



95 



Asp Glu Gly Asp lie lie lie Asp Gly Gly Asn Ala Leu Tyr Thr Asp 
100 105 110 

Thr lie Arg Arg Glu Lys Glu lie Ser Ala Arg Gly Leu His Phe Val 
115 120 125 

Gly Ala Gly lie Ser Gly Gly Glu Glu Gly Ala Leu Asn Gly Pro Ser 
130 135 140 

lie Met Pro Gly Gly Pro Ala Lys Ser Tyr Glu Ser Leu Gly Pro Leu 
145 150 155 160 

Leu Glu Ser lie Ala Ala Asn Val Asp Gly Thr Pro Cys Val Thr His 
165 170 175 

lie Gly Pro Asp Gly Ala Gly His Phe Val Lys Met Val His Asn Gly 
180 185 190 

lie Glu Tyr Ala Asp Met Gin Val lie Gly Glu Ala Tyr His Leu Leu 
195 200 205 

Arg Tyr Ala Ala Gly Met Gin Pro Ala Glu lie Ala Glu Val Phe Lys 
210 215 220 

Glu Trp Asn Ala Gly Asp Leu Asp Ser Tyr Leu lie Glu lie Thr Ala 
225 230 235 240 

Glu Val Leu Ser Gin Val Asp Ala Glu Thr Gly Lys Pro Leu lie Asp 
245 250 255 

Val lie Val Asp Ala Ala Gly Gin Lys Gly Thr Gly Arg Trp Thr Val 
260 265 270 

Lys Ala Ala Leu Asp Leu Gly lie Ala Thr Thr Gly lie Gly Glu Ala 
275 280 285 

Val Phe Ala Arg Ala Leu Ser Gly Ala Thr Ser Gin Arg Ala Ala Ala 
290 295 300 

Gin Gly Asn Leu Pro Ala Gly Val Leu Thr Asp Leu Glu Ala Leu Gly 
305 310 315 320 

Val Asp Lys Ala Gin Phe Val Glu Asp Val Arg Arg Ala Leu Tyr Ala 
325 330 335 

Ser Lys Leu Val Ala Tyr Ala Gin Gly Phe Asp Glu lie Lys Ala Gly 
340 345 350 

Ser Asp Glu Asn Asn Trp Asp Val Asp Pro Arg Asp Leu Ala Thr lie 
355 360 365 

Trp Arg Gly Gly Cys lie lie Arg Ala Lys Phe Leu Asn Arg lie Val 
370 375 380 

Glu Ala Tyr Asp Ala Asn Ala Glu Leu Glu Ser Leu Leu Leu Asp Pro 
385 390 395 400 



Tyr Phe Lys Ser Glu Leu Gly Asp Leu lie Asp Ser Trp Arg Arg Val 
405 410 415 
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Ile Val Thr Ala Thr Gin Leu Gly Leu Pro lie Pro Val Phe Ala Ser 
420 425 430 

Ser Leu Ser Tyr Tyr Asp Ser Leu Arg Ala Glu Arg Leu Pro Ala Ala 
435 440 445 

Leu lie Gin Gly Gin Arg Asp Phe Phe Gly Ala His Thr Tyr Lys Arg 
450 455 460 

lie Asp Lys Asp Gly Ser Phe His Thr Glu Trp Ser Gly Asp Arg Ser 
465 470 475 480 



Glu Val Glu Ala 



<210> 253 
<211> 1537 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1537) 
<223> FRXA00999 

<400> 253 

cctcctgtga cctggtaaaa tcgccactac ccccaaatgg tcacaccttt taggccgatt 60 

ttgctgacac cgggctatgc cgtcaagtac gatcaataac atg act aat gga gat 115 

Met Thr Asn Gly Asp 
1 5 

aat etc gca cag ate ggc gtt gta ggc eta gca gta atg ggc tea aac 163 
Asn Leu Ala Gin lie Gly Val Val Gly Leu Ala Val Met Gly Ser Asn 
10 15 20 

etc gec cgc aac ttc gec cgc aac ggc aac act gtc get gtc tac aac 211 
Leu Ala Arg Asn Phe Ala Arg Asn Gly Asn Thr Val Ala Val Tyr Asn 
25 30 35 

cgc age act gac aaa acc gac aag etc ate gee gat cac ggc tec gaa 259 
Arg Ser Thr Asp Lys Thr Asp Lys Leu lie Ala Asp His Gly Ser Glu 
40 45 50 

ggc aac ttc ate cct tct gca acc gtc gaa gag ttc gta gca tec ctg 307 
Gly Asn Phe lie Pro Ser Ala Thr Val Glu Glu Phe Val Ala Ser Leu 
55 60 65 

gaa aag cca cgc cgc gee ate ate atg gtt cag get ggt aac gee acc 355 
Glu Lys Pro Arg Arg Ala lie lie Met Val Gin Ala Gly Asn Ala Thr 
70 75 80 85 

gac gca gtc ate aac cag ctg gca gat gee atg gac gaa ggc gac ate 403 
Asp Ala Val lie Asn Gin Leu Ala Asp Ala Met Asp Glu Gly Asp lie 
90 95 100 



ate ate gac ggc ggc aac gee etc tac acc gac acc att cgt cgc gag 
lie lie Asp Gly Gly Asn Ala Leu Tyr Thr Asp Thr lie Arg Arg Glu 
105 110 115 



451 
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aag gaa ate tec gca cgc ggt etc cac ttc gtc ggt get ggt ate tec 4 99 
Lys Glu lie Ser Ala Arg Gly Leu His Phe Val Gly Ala Gly lie Ser 
120 125 130 

ggc ggc gaa gaa ggc gca etc aac ggc cca tec ate atg cct ggt ggc 547 
Gly Gly Glu Glu Gly Ala Leu Asn Gly Pro Ser lie Met Pro Gly Gly 
135 140 145 

cca gca aag tec tac gag tec etc gga cca ctg ctt gag tec ate get 595 
Pro Ala Lys Ser Tyr Glu Ser Leu Gly Pro Leu Leu Glu Ser lie Ala 
150 155 160 165 

gee aac gtt gac ggc ace cca tgt gtc ace cac ate ggc cca gac ggc 643 
Ala Asn Val Asp Gly Thr Pro Cys Val Thr His lie Gly Pro Asp Gly 
170 175 180 

gee ggc cac ttc gtc aag atg gtc cac aac ggc ate gag tac gec gac 691 
Ala Gly His Phe Val Lys Met Val His Asn Gly lie Glu Tyr Ala Asp 
185 190 195 

atg cag gtc ate ggc gag gca tac cac ctt etc cgc tac gca gca ggc 739 
Met Gin Val lie Gly Glu Ala Tyr His Leu Leu Arg Tyr Ala Ala Gly 
200 205 210 

atg cag cca get gaa ate get gag gtt ttc aag gaa tgg aac gca ggc 787 
Met Gin Pro Ala Glu lie Ala Glu Val Phe Lys Glu Trp Asn Ala Gly 
215 220 225 

gac ctg gat tec tac etc ate gaa ate ace gca gag gtt etc tec cag 835 
Asp Leu Asp Ser Tyr Leu lie Glu lie Thr Ala Glu Val Leu Ser Gin 
230 235 240 245 

gtg gat get gaa ace ggc aag cca eta ate gac gtc ate gtt gac get 883 
Val Asp Ala Glu Thr Gly Lys Pro Leu lie Asp Val lie Val Asp Ala 
250 255 260 

gca ggt cag aag ggc acc gga cgt tgg ace gtc aag get get ctt gat 931 
Ala Gly Gin Lys Gly Thr Gly Arg Trp Thr Val Lys Ala Ala Leu Asp 
265 270 275 

ctg ggt att get acc acc ggc ate ggc gaa get gtt ttc gca cgt gca 979 
Leu Gly lie Ala Thr Thr Gly lie Gly Glu Ala Val Phe Ala Arg Ala 
280 285 290 

etc tec ggc gca acc age cag cgc get gca gca cag ggc aac eta cct 1027 
Leu Ser Gly Ala Thr Ser Gin Arg Ala Ala Ala Gin Gly Asn Leu Pro 
295 300 305 

gca ggt gtc etc acc gat ctg gaa gca ctt ggc gtg gac aag gca cag 1075 
Ala Gly Val Leu Thr Asp Leu Glu Ala Leu Gly Val Asp Lys Ala Gin 
310 315 320 325 

ttc gtc gaa gac gtt cgc cgt gca ctg tac gca tec aag ctt gtt get 1123 
Phe Val Glu Asp Val Arg Arg Ala Leu Tyr Ala Ser Lys Leu Val Ala 
330 335 340 

tac gca cag ggc ttc gac gag ate aag get ggc tec gac gag aac aac 1171 
Tyr Ala Gin Gly Phe Asp Glu lie Lys Ala Gly Ser Asp Glu Asn Asn 
345 350 355 
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tgg gac gtt gac cct cgc gac etc get ace ate tgg cgc ggc ggc tgc 1219 
Trp Asp Val Asp Pro Arg Asp Leu Ala Thr lie Trp Arg Gly Gly Cys 
360 365 370 

ate att cgc get aag ttc etc aac cgc ate gtc gaa gca tac gat gca 1267 
lie lie Arg Ala Lys Phe Leu Asn Arg lie Val Glu Ala Tyr Asp Ala 
375 380 385 

aac get gaa ctt gag tec ctg ctg etc gat cct tac ttc aag age gag 1315 
Asn Ala Glu Leu Glu Ser Leu Leu Leu Asp Pro Tyr Phe Lys Ser Glu 
390 395 400 405 

etc ggc gac etc ate gat tea tgg cgt cgc gtg att gtc ace gee ace 1363 
Leu Gly Asp Leu lie Asp Ser Trp Arg Arg Val lie Val Thr Ala Thr 
410 415 420 

cag ctt ggc ctg cca ate cca gtg ttc get tec tec ctg tec tac tac* 1411 
Gin Leu Gly Leu Pro lie Pro Val Phe Ala Ser Ser Leu Ser Tyr Tyr 
425 430 435 

gac age ctg cgt gca gag cgt ctg cca gca gee ctg ate caa gga cag 1459 
Asp Ser Leu Arg Ala Glu Arg Leu Pro Ala Ala Leu lie Gin Gly Gin 
440 445 450 

cgc gac ttc ttc ggt gcg cac acc tac aag cgc ate gac aag gat ggc 1507 
Arg Asp Phe Phe Gly Ala His Thr Tyr Lys Arg lie Asp Lys Asp Gly 
455 460 465 

tec ttc cac acc gag tgg tec ggc gac cgc 1537 
Ser Phe His Thr Glu Trp Ser Gly Asp Arg 
470 475 



<210> 254 
<211> 479 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 254 

Met Thr Asn Gly Asp Asn Leu Ala Gin lie Gly Val Val Gly Leu Ala 
15 10 15 

Val Met Gly Ser Asn Leu Ala Arg Asn Phe Ala Arg Asn Gly Asn Thr 
20 25 30 

Val Ala Val Tyr Asn Arg Ser Thr Asp Lys Thr Asp Lys Leu lie Ala 
35 40 45 

Asp His Gly Ser Glu Gly Asn Phe lie Pro Ser Ala Thr Val Glu Glu 
50 55 60 

Phe Val Ala Ser Leu Glu Lys Pro Arg Arg Ala lie lie Met Val Gin 
65 70 75 80 

Ala Gly Asn Ala Thr Asp Ala Val lie Asn Gin Leu Ala Asp Ala Met 
85 90 95 

Asp Glu Gly Asp lie lie lie Asp Gly Gly Asn Ala Leu Tyr Thr Asp 
100 105 110 



Thr He Arg Arg Glu Lys Glu He Ser Ala Arg Gly Leu His Phe Val 
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115 120 125 

Gly Ala Gly lie Ser Gly Gly Glu Glu Gly Ala Leu Asn Gly Pro Ser 
130 135 140 

lie Met Pro Gly Gly Pro Ala Lys Ser Tyr Glu Ser Leu Gly Pro Leu 
145 150 155 160 

Leu Glu Ser lie Ala Ala Asn Val Asp Gly Thr Pro Cys Val Thr His 
165 170 175 

lie Gly Pro Asp Gly Ala Gly His Phe Val Lys Met Val His Asn Gly 
180 185 190 

lie Glu Tyr Ala Asp Met Gin Val lie Gly Glu Ala Tyr His Leu Leu 
195 200 205 

Arg Tyr Ala Ala Gly Met Gin Pro Ala Glu lie Ala Glu Val Phe Lys 
210 215 220 

Glu Trp Asn Ala Gly Asp Leu Asp Ser Tyr Leu lie Glu lie Thr Ala 
225 230 235 240 

Glu Val Leu Ser Gin Val Asp Ala Glu Thr Gly Lys Pro Leu lie Asp 
245 250 255 

Val lie Val Asp Ala Ala Gly Gin Lys Gly Thr Gly Arg Trp Thr Val 
260 265 270 

Lys Ala Ala Leu Asp Leu Gly lie Ala Thr Thr Gly lie Gly Glu Ala 
275 280 285 

Val Phe Ala Arg Ala Leu Ser Gly Ala Thr Ser Gin Arg Ala Ala Ala 
290 295 300 

Gin Gly Asn Leu Pro Ala Gly Val Leu Thr Asp Leu Glu Ala Leu Gly 
305 310 315 320 

Val Asp Lys Ala Gin Phe Val Glu Asp Val Arg Arg Ala Leu Tyr Ala 
325 330 335 

Ser Lys Leu Val Ala Tyr Ala Gin Gly Phe Asp Glu lie Lys Ala Gly 
340 345 350 

Ser Asp Glu Asn Asn Trp Asp Val Asp Pro Arg Asp Leu Ala Thr lie 
355 360 365 

Trp Arg Gly Gly Cys lie lie Arg Ala Lys Phe Leu Asn Arg lie Val 
370 375 380 

Glu Ala Tyr Asp Ala Asn Ala Glu Leu Glu Ser Leu Leu Leu Asp Pro 
385 390 395 400 

Tyr Phe Lys Ser Glu Leu Gly Asp Leu lie Asp Ser Trp Arg Arg Val 
405 410 415 

He Val Thr Ala Thr Gin Leu Gly Leu Pro He Pro Val Phe Ala Ser 
420 425 430 

Ser Leu Ser Tyr Tyr Asp Ser Leu Arg Ala Glu Arg Leu Pro Ala Ala 
435 440 445 



BGI-126CP 



- 368- 



Leu lie Gin Gly Gin Arg Asp Phe Phe Gly Ala His Thr Tyr Lys Arg 
450 455 460 

lie Asp Lys Asp Gly Ser Phe His Thr Glu Trp Ser Gly Asp Arg 
465 470 475 



<210> 255 
<211> 1326 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1303) 
<223> RXN02596 

<400> 255 

aaggtatctg ggtgtggata tgccctgcta actggagaaa cttggcccga tcgggtgtct 60 



gaaatttcgg caacgccgaa tgtaagttag tgtcgaatgc atg acg gaa teg aaa 

Met Thr Glu Ser Lys 
1 5 



115 



aat tac gac tta ate gtt gta ggc tec ggc etc ttc ggg etc acc gtg 
Asn Tyr Asp Leu lie Val Val Gly Ser Gly Leu Phe Gly Leu Thr Val 
10 15 20 



163 



get gag cgt gca get age cag ctg ggt aag aaa gtc etc ate gtt gaa 
Ala Glu Arg Ala Ala Ser Gin Leu Gly Lys Lys Val Leu lie Val Glu 
25 30 35 



211 



cgc cgc teg cac etc ggt ggc aat get tac tct gaa gca gaa cca gag 
Arg Arg Ser His Leu Gly Gly Asn Ala Tyr Ser Glu Ala Glu Pro Glu 
40 45 50 



259 



acc ggc att gaa ate cac aaa tac ggc gcg cac etc ttc cac acc tec 
Thr Gly lie Glu lie His Lys Tyr Gly Ala His Leu Phe His Thr Ser 
55 60 65 



307 



aac aca cgc gtg tgg gaa tac gtc aac cag ttc acc agt ttc acc ggc 
Asn Thr Arg Val Trp Glu Tyr Val Asn Gin Phe Thr Ser Phe Thr Gly 
70 75 80 85 



355 



tac cag cac cgc gtc ttc gca atg cac aac ggc acc gec tac caa ttc 
Tyr Gin His Arg Val Phe Ala Met His Asn Gly Thr Ala Tyr Gin Phe 
90 95 100 



403 



ccc atg gga ctg ggc ctg att aac cag ttc ttc ggc aag tac tac age 
Pro Met Gly Leu Gly Leu lie Asn Gin Phe Phe Gly Lys Tyr Tyr Ser 
105 110 115 



451 



cca gat gaa gec cgt gag etc ate aag gaa cag tct gca gaa ate gat 
Pro Asp Glu Ala Arg Glu Leu lie Lys Glu Gin Ser Ala Glu lie Asp 
120 125 130 



499 



tec tec gac gee acc aac etc gaa gaa aag gee att tec etc att ggt 
Ser Ser Asp Ala Thr Asn Leu Glu Glu Lys Ala lie Ser Leu lie Gly 
135 140 145 



547 
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cgc cca ctt tac gag gca ttc ate cgc gac tac acc gca aag cag tgg 595 
Arg Pro Leu Tyr Glu Ala Phe lie Arg Asp Tyr Thr Ala Lys Gin Trp 
150 155 160 165 

cag act gat cca aag aac etc cca gec ggc aac ate acc cgc ctg cca 643 
Gin Thr Asp Pro Lys Asn Leu Pro Ala Gly Asn lie Thr Arg Leu Pro 
170 175 180 

gtt cgc tac aac ttc aac aac cgc tat ttc aac gac acc tac gaa ggc 691 
Val Arg Tyr Asn Phe Asn Asn Arg Tyr Phe Asn Asp Thr Tyr Glu Gly 
185 190 195 

ctt ccc aca gac ggc tac gcg gca tgg ttg gaa aag atg gca gag cat 739 
Leu Pro Thr Asp Gly Tyr Ala Ala Trp Leu Glu Lys Met Ala Glu His 
200 205 210 

gag ctt ate gac gtc cgc etc gac acc gac tgg ttc gac gtt cgc gat 787 
Glu Leu lie Asp Val Arg Leu Asp Thr Asp Trp Phe Asp Val Arg Asp 
215 220 225 

gac etc cgc gca age aac ccc gac gca cct gtg gtc tac acc ggc cca 835 
Asp Leu Arg Ala Ser Asn Pro Asp Ala Pro Val Val Tyr Thr Gly Pro 
230 235 240 245 

etc gac etc tac ttc aac tac gca gag ggc aag ctg gga tgg cgc acc 883 
Leu Asp Leu Tyr Phe Asn Tyr Ala Glu Gly Lys Leu Gly Trp Arg Thr 
250 255 260 

etc gac ttt gaa acc gaa gta gta gaa acc ggt gac ttc caa gga acc 931 
Leu Asp Phe Glu Thr Glu Val Val Glu Thr Gly Asp Phe Gin Gly Thr 
265 270 275 

cca gtg atg aac tac aac gat gcg gac gta cct ttc acc cgc ate cac 979 
Pro Val Met Asn Tyr Asn Asp Ala Asp Val Pro Phe Thr Arg lie His 
280 285 290 

gag ttc cgt cac ttc cac cca gag cgt gat gac agt tac ccc aag gat 1027 
Glu Phe Arg His Phe His Pro Glu Arg Asp Asp Ser Tyr Pro Lys Asp 
295 300 305 

aag acc gtc ate atg cgc gag ttc tec cgt ttc gca gat aac gag gat 1075 
Lys Thr Val lie Met Arg Glu Phe Ser Arg Phe Ala Asp Asn Glu Asp 
310 315 320 325 

gag cct tat tac cca ate aac act cca gac gac cga gac atg ctg aag 1123 
Glu Pro Tyr Tyr Pro lie Asn Thr Pro Asp Asp Arg Asp Met Leu Lys 
330 335 340 

cag tac cgc ctt ctg get get gaa gag get get aat aat aag gtg ctg 1171 
Gin Tyr Arg Leu Leu Ala Ala Glu Glu Ala Ala Asn Asn Lys Val Leu 
345 350 355 

ttc ggc ggt cga ctg ggc acg tac cag tac etc gac atg cac atg get 1219 
Phe Gly Gly Arg Leu Gly Thr Tyr Gin Tyr Leu Asp Met His Met Ala 
360 365 370 

ate ggt tct gcg ctg age atg ttt gac aac aag ctg gtg ccg ttc ttt 1267 
lie Gly Ser Ala Leu Ser Met Phe Asp Asn Lys Leu Val Pro Phe Phe 
375 380 385 

gaa gaa ggc aca ccg eta gag cag gaa cgc gga cac taaaaggaag 1313 



BGI-126CP 



-370- 



Glu Glu Gly Thr Pro Leu Glu Gin Glu Arg Gly His 
390 395 400 

ggcatctccc aca 1326 

<210> 256 
<211> 401 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 256 

Met Thr Glu Ser Lys Asn Tyr Asp Leu lie Val Val Gly Ser Gly Leu 
15 10 15 

Phe Gly Leu Thr Val Ala Glu Arg Ala Ala Ser Gin Leu Gly Lys Lys 
20 25 30 

Val Leu lie Val Glu Arg Arg Ser His Leu Gly Gly Asn Ala Tyr Ser 
35 40 45 

Glu Ala Glu Pro Glu Thr Gly lie Glu lie His Lys Tyr Gly Ala His 
50 55 60 

Leu Phe His Thr Ser Asn Thr Arg Val Trp Glu Tyr Val Asn Gin Phe 
65 70 75 80 

Thr Ser Phe Thr Gly Tyr Gin His Arg Val Phe Ala Met His Asn Gly 
85 90 95 

Thr Ala Tyr Gin Phe Pro Met Gly Leu Gly Leu lie Asn Gin Phe Phe 
100 105 110 

Gly Lys Tyr Tyr Ser Pro Asp Glu Ala Arg Glu Leu lie Lys Glu Gin 
115 120 125 

Ser Ala Glu lie Asp Ser Ser Asp Ala Thr Asn Leu Glu Glu Lys Ala 
130 135 140 

lie Ser Leu lie Gly Arg Pro Leu Tyr Glu Ala Phe lie Arg Asp Tyr 
145 150 155 160 

Thr Ala Lys Gin Trp Gin Thr Asp Pro Lys Asn Leu Pro Ala Gly Asn 
165 170 175 

lie Thr Arg Leu Pro Val Arg Tyr Asn Phe Asn Asn Arg Tyr Phe Asn 
180 185 190 

Asp Thr Tyr Glu Gly Leu Pro Thr Asp Gly Tyr Ala Ala Trp Leu Glu 
195 200 205 

Lys Met Ala Glu His Glu Leu lie Asp Val Arg Leu Asp Thr Asp Trp 
210 215 220 

Phe Asp Val Arg Asp Asp Leu Arg Ala Ser Asn Pro Asp Ala Pro Val 
225 230 235 240 

Val Tyr Thr Gly Pro Leu Asp Leu Tyr Phe Asn Tyr Ala Glu Gly Lys 
245 250 255 



Leu Gly Trp Arg Thr Leu Asp Phe Glu Thr Glu Val Val Glu Thr Gly 
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260 

Asp Phe Gin Gly 
275 

Phe Thr Arg lie 
290 

Ser Tyr Pro Lys 
305 

Ala Asp Asn Glu 



Arg Asp Met Leu 
340 

Asn Asn Lys Val 
355 

Asp Met His Met 
370 

Leu Val Pro Phe 
385 

His 



Thr Pro Val Met 
280 

His Glu Phe Arg 
295 

Asp Lys Thr Val 
310 

Asp Glu Pro Tyr 
325 

Lys Gin Tyr Arg 



Leu Phe Gly Gly 
360 

Ala lie Gly Ser 
375 

Phe Glu Glu Gly 
390 



265 

Asn Tyr Asn Asp 



His Phe His Pro 
300 

lie Met Arg Glu 
315 

Tyr Pro lie Asn 
330 

Leu Leu Ala Ala 
345 

Arg Leu Gly Thr 



Ala Leu Ser Met 
380 

Thr Pro Leu Glu 
395 



270 

Ala Asp Val Pro 
285 

Glu Arg Asp Asp 



Phe Ser Arg Phe 
320 

Thr Pro Asp Asp 
335 

Glu Glu Ala Ala 
350 

Tyr Gin Tyr Leu 
365 

Phe Asp Asn Lys 



Gin Glu Arg Gly 
400 



<210> 257 
<211> 512 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 
<222> (1) . . (489) 
<223> FRXA02596 

<400> 257 

cct gtg gtc tac acc ggc cca etc gac etc tac ttc aac tac gca gag 48 
Pro Val Val Tyr Thr Gly Pro Leu Asp Leu Tyr Phe Asn Tyr Ala Glu 
15 10 15 

ggc aag ctg gga tgg cgc acc etc gac ttt gaa acc gaa gta gta gaa 96 
Gly Lys Leu Gly Trp Arg Thr Leu Asp Phe Glu Thr Glu Val Val Glu 
20 25 30 

acc ggt gac ttc caa gga acc cca gtg atg aac tac aac gat gcg gac 14 4 
Thr Gly Asp Phe Gin Gly Thr Pro Val Met Asn Tyr Asn Asp Ala Asp 
35 40 45 

gta cct ttc acc cgc ate cac gag ttc cgt cac ttc cac cca gag cgt 192 
Val Pro Phe Thr Arg lie His Glu Phe Arg His Phe His Pro Glu Arg 
50 55 60 



gat gac agt tac ccc aag gat aag acc gtc ate atg cgc gag ttc tec 240 
Asp Asp Ser Tyr Pro Lys Asp Lys Thr Val lie Met Arg Glu Phe Ser 
65 70 75 80 
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cgt ttc gca gat aac gag gat gag cct tat tac cca ate aac act cca 288 
Arg Phe Ala Asp Asn Glu Asp Glu Pro Tyr Tyr Pro lie Asn Thr Pro 
85 90 95 

gac gac cga gac atg ctg aag cag tac cgc ctt ctg get get gaa gag 336 
Asp Asp Arg Asp Met Leu Lys Gin Tyr Arg Leu Leu Ala Ala Glu Glu 
100 105 110 

get get aat aat aag gtg ctg ttc ggc ggt cga ctg ggc acg tac cag 384 
Ala Ala Asn Asn Lys Val Leu Phe Gly Gly Arg Leu Gly Thr Tyr Gin 
115 120 125 

tac etc gac atg cac atg get ate ggt tct gcg ctg age atg ttt gac 432 
Tyr Leu Asp Met His Met Ala lie Gly Ser Ala Leu Ser Met Phe Asp 
130 135 140 

aac aag ctg gtg ccg ttc ttt gaa gaa ggc aca ccg eta gag cag gaa 480 
Asn Lys Leu Val Pro Phe Phe Glu Glu Gly Thr Pro Leu Glu Gin Glu 
145 150 155 160 

cgc gga cac taaaaggaag ggcatctccc aca 512 
Arg Gly His 



<210> 258 
<211> 163 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 258 

Pro Val Val Tyr Thr Gly Pro Leu Asp Leu Tyr Phe Asn Tyr Ala Glu 
15 10 15 

Gly Lys Leu Gly Trp Arg Thr Leu Asp Phe Glu Thr Glu Val Val Glu 
20 25 30 

Thr Gly Asp Phe Gin Gly Thr Pro Val Met Asn Tyr Asn Asp Ala Asp 
35 40 45 

Val Pro Phe Thr Arg lie His Glu Phe Arg His Phe His Pro Glu Arg 
50 55 60 

Asp Asp Ser Tyr Pro Lys Asp Lys Thr Val lie Met Arg Glu Phe Ser 
65 70 75 80 

Arg Phe Ala Asp Asn Glu Asp Glu Pro Tyr Tyr Pro lie Asn Thr Pro 
85 90 95 

Asp Asp Arg Asp Met Leu Lys Gin Tyr Arg Leu Leu Ala Ala Glu Glu 
100 105 110 

Ala Ala Asn Asn Lys Val Leu Phe Gly Gly Arg Leu Gly Thr Tyr Gin 
115 120 125 

Tyr Leu Asp Met His Met Ala lie Gly Ser Ala Leu Ser Met Phe Asp 
130 135 140 



Asn Lys Leu Val Pro Phe Phe Glu Glu Gly Thr Pro Leu Glu Gin Glu 
145 150 155 160 
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Arg Gly His 



<210> 259 
<211> 598 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (598) 

<223> FRXA02642 

<400> 259 

aaggtatctg ggtgtggata tgccctgcta actggagaaa cttggcccga tcgggtgtct 60 

gaaatttcgg caacgccgaa tgtaagttag tgtcgaatgc atg acg gaa teg aaa 115 

Met Thr Glu Ser Lys 
1 5 

aat tac gac tta ate gtt gta ggc tec ggc etc ttc ggg etc acc gtg 163 
Asn Tyr Asp Leu lie Val Val Gly Ser Gly Leu Phe Gly Leu Thr Val 
10 15 20 

get gag cgt gca get age cag ctg ggt aag aaa gtc etc ate gtt gaa 211 
Ala Glu Arg Ala Ala Ser Gin Leu Gly Lys Lys Val Leu lie Val Glu 
25 30 35 

cgc cgc teg cac etc ggt ggc aat get tac tct gaa gca gaa cca gag 259 
Arg Arg Ser His Leu Gly Gly Asn Ala Tyr Ser Glu Ala Glu Pro Glu 
40 45 50 

acc ggc att gaa ate cac aaa tac ggc gcg cac etc ttc cac acc tec 307 
Thr Gly lie Glu lie His Lys Tyr Gly Ala His Leu Phe His Thr Ser 
55 60 65 

aac aca cgc gtg tgg gaa tac gtc aac cag ttc acc agt ttc acc ggc 355 
Asn Thr Arg Val Trp Glu Tyr Val Asn Gin Phe Thr Ser Phe Thr Gly 
70 75 80 85 

tac cag cac cgc gtc ttc gca atg cac aac ggc acc gee tac caa ttc 403 
Tyr Gin His Arg Val Phe Ala Met His Asn Gly Thr Ala Tyr Gin Phe 
90 95 100 

ccc atg gga ctg ggc ctg att aac cag ttc ttc ggc aag tac tac age 451 
Pro Met Gly Leu Gly Leu lie Asn Gin Phe Phe Gly Lys Tyr Tyr Ser 
105 110 115 

cca gat gaa gee cgt gag etc ate aag gaa cag tct gca gaa ate gat 4 99 
Pro Asp Glu Ala Arg Glu Leu lie Lys Glu Gin Ser Ala Glu lie Asp 
120 125 130 

tec tec gac gee acc aac etc gaa gaa aag gee att tec etc att ggt 547 
Ser Ser Asp Ala Thr Asn Leu Glu Glu Lys Ala lie Ser Leu lie Gly 
135 140 145 

cgc cca ctt tac gag gca ttc ate cgc gac tac acc gca aag cag tgg 595 
Arg Pro Leu Tyr Glu Ala Phe lie Arg Asp Tyr Thr Ala Lys Gin Trp 
150 155 160 165 
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cag 598 
Gin 



<210> 260 
<211> 166 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 260 

Met Thr Glu Ser Lys Asn Tyr Asp Leu lie Val Val Gly Ser Gly Leu 
15 10 15 

Phe Gly Leu Thr Val Ala Glu Arg Ala Ala Ser Gin Leu Gly Lys Lys 
20 25 30 

Val Leu lie Val Glu Arg Arg Ser His Leu Gly Gly Asn Ala Tyr Ser 
35 40 45 

Glu Ala Glu Pro Glu Thr Gly lie Glu lie His Lys Tyr Gly Ala His 
50 55 60 

Leu Phe His Thr Ser Asn Thr Arg Val Trp Glu Tyr Val Asn Gin Phe 
65 70 75 80 

Thr Ser Phe Thr Gly Tyr Gin His Arg Val Phe Ala Met His Asn Gly 
85 90 95 

Thr Ala Tyr Gin Phe Pro Met Gly Leu Gly Leu lie Asn Gin Phe Phe 
100 105 110 

Gly Lys Tyr Tyr Ser Pro Asp Glu Ala Arg Glu Leu lie Lys Glu Gin 
115 120 125 

Ser Ala Glu lie Asp Ser Ser Asp Ala Thr Asn Leu Glu Glu Lys Ala 
130 135 140 

lie Ser Leu lie Gly Arg Pro Leu Tyr Glu Ala Phe lie Arg Asp Tyr 
145 150 155 160 

Thr Ala Lys Gin Trp Gin 
165 



<210> 261 
<211> 668 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (645) 
<223> RXA02572 

<400> 261 

gcg gtc get gag att tgc gag ccg acc ggc gec gat gcg gtt gcg ctt 48 
Ala Val Ala Glu lie Cys Glu Pro Thr Gly Ala Asp Ala Val Ala Leu 
15 10 15 



gtg gat gec ate ggt cac gac gat cgt ate ggc cga aag ttc tta ggc 96 
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Val Asp Ala lie Gly His Asp Asp Arg lie Gly Arg Lys Phe Leu Gly 
20 25 30 

gcg ggc ctg gga ttc ggt ggc ggt tgt ttg cct aaa gac ate cgc get 144 
Ala Gly Leu Gly Phe Gly Gly Gly Cys Leu Pro Lys Asp lie Arg Ala 
35 40 45 

ttc atg gca cgc gcg ggc gaa ttg ggt get gac cag gca tta acg ttc 192 
Phe Met Ala Arg Ala Gly Glu Leu Gly Ala Asp Gin Ala Leu Thr Phe 
50 55 60 

ttg cgt gag gtc gat tec ate aat atg cgt cgt cgc gac cgt gtg gtg 240 
Leu Arg Glu Val Asp Ser lie Asn Met Arg Arg Arg Asp Arg Val Val 
65 70 75 80 

cag ctg gec aaa gag atg tgt ggc ggt teg ctg ctg ggc aag egg gtt 288 
Gin Leu Ala Lys Glu Met Cys Gly Gly Ser Leu Leu Gly Lys Arg Val 
85 90 95 

aca gtg etc ggc gee gca ttc aaa ccc aac teg gac gat gtc cgc gat 336 
Thr Val Leu Gly Ala Ala Phe Lys Pro Asn Ser Asp Asp Val Arg Asp 
100 105 110 

tct ccg gcg ctg teg gtc gcg ggt teg ctg teg etc cag ggt gcg gcg 384 
Ser Pro Ala Leu Ser Val Ala Gly Ser Leu Ser Leu Gin Gly Ala Ala 
115 120 125 

gtc teg gtc tac gac ccg gaa get atg gac aac get cga cgc gtc ttc 432 
Val Ser Val Tyr Asp Pro Glu Ala Met Asp Asn Ala Arg Arg Val Phe 
130 135 140 

ccg acg etc age tat gcg tec age act aaa gag gcg ctt ate gac gee 480 
Pro Thr Leu Ser Tyr Ala Ser Ser Thr Lys Glu Ala Leu lie Asp Ala 
145 150 155 160 

cac etc gtc gtt ctt gee act gaa tgg caa gaa ttc cgc gac ctt gac 528 
His Leu Val Val Leu Ala Thr Glu Trp Gin Glu Phe Arg Asp Leu Asp 
165 170 175 

ccc gaa gtg gcg gga ggg gtc gtc gag aag cgc get att att gat ggc 576 
Pro Glu Val Ala Gly Gly Val Val Glu Lys Arg Ala lie lie Asp Gly 
180 185 190 

cga aac gtc etc gat gtt gee aaa tgg aag gee gee ggt tgg gaa atg 624 
Arg Asn Val Leu Asp Val Ala Lys Trp Lys Ala Ala Gly Trp Glu Met 
195 200 205 

gaa gcg etc ggc cgc aac ctt tagtgcggtg gatcaggegg ggc 668 
Glu Ala Leu Gly Arg Asn Leu 
210 215 



<210> 262 
<211> 215 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 262 

Ala Val Ala Glu lie Cys Glu Pro Thr Gly Ala Asp Ala Val Ala Leu 
15 10 15 
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m 



Val Asp Ala lie Gly His Asp Asp Arg lie Gly Arg Lys Phe Leu Gly 
20 25 30 

Ala Gly Leu Gly Phe Gly Gly Gly Cys Leu Pro Lys Asp lie Arg Ala 
35 40 45 

Phe Met Ala Arg Ala Gly Glu Leu Gly Ala Asp Gin Ala Leu Thr Phe 
50 55 60 

Leu Arg Glu Val Asp Ser lie Asn Met Arg Arg Arg Asp Arg Val Val 
65 70 75 80 

Gin Leu Ala Lys Glu Met Cys Gly Gly Ser Leu Leu Gly Lys Arg Val 
85 90 95 

Thr Val Leu Gly Ala Ala Phe Lys Pro Asn Ser Asp Asp Val Arg Asp 
100 105 110 

Ser Pro Ala Leu Ser Val Ala Gly Ser Leu Ser Leu Gin Gly Ala Ala 
115 120 125 

Val Ser Val Tyr Asp Pro Glu Ala Met Asp Asn Ala Arg Arg Val Phe 
130 135 140 

Pro Thr Leu Ser Tyr Ala Ser Ser Thr Lys Glu Ala Leu lie Asp Ala 
145 150 155 160 

His Leu Val Val Leu Ala Thr Glu Trp Gin Glu Phe Arg Asp Leu Asp 
165 170 175 

Pro Glu Val Ala Gly Gly Val Val Glu Lys Arg Ala lie lie Asp Gly 
180 185 190 

Arg Asn Val Leu Asp Val Ala Lys Trp Lys Ala Ala Gly Trp Glu Met 
195 200 205 

Glu Ala Leu Gly Arg Asn Leu 
210 215 



<210> 263 
<211> 1224 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1201) 
<223> RXA02485 

<400> 263 

cggtggtcag tgcttggtgc accttgccga cgggctgatt gatcgtaatg gtgttttctg 60 

tacgcgttgc catgaggata agactaccgt tagtggggtg ttg gat tea teg eta 115 

Leu Asp Ser Ser Leu 

1 5 

gee cag gaa ate gee gcg ate gac ggc gtc gaa etc gat teg gaa gtc 163 

Ala Gin Glu lie Ala Ala lie Asp Gly Val Glu Leu Asp Ser Glu Val 
10 15 20 
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act ttc gcc gat ctg acg acc etc cgc ate ggc gga aaa ccc cgc age 211 
Thr Phe Ala Asp Leu Thr Thr Leu Arg lie Gly Gly Lys Pro Arg Ser 
25 30 35 

gcc gta cgt tgc cag acc acg gag gcg ctg gtc age gcc ata aaa ttg 259 
Ala Val Arg Cys Gin Thr Thr Glu Ala Leu Val Ser Ala lie Lys Leu 
40 45 50 

ctt gac gac gcc tec etc ccc etc etc att gtc ggc ggc ggg tec aat 307 
Leu Asp Asp Ala Ser Leu Pro Leu Leu lie Val Gly Gly Gly Ser Asn 
55 60 65 

etc gtc gtg gcc gac ggc gat ctg gat gtt att gcc gtc ate ate gaa 355 
Leu Val Val Ala Asp Gly Asp Leu Asp Val lie Ala Val lie lie Glu 
70 75 80 85 

acc gac gac gtc tec ate aac etc acc gac ggt etc etc acc gcc gat 403 
Thr Asp Asp Val Ser lie Asn Leu Thr Asp Gly Leu Leu Thr Ala Asp 
90 95 100 

gca ggc get gtt tgg gac gat gtt gtc cac ctt teg gtg gat gcc ggc 451 
Ala Gly Ala Val Trp Asp Asp Val Val His Leu Ser Val Asp Ala Gly 
105 110 115 

etc ggt gga att gaa tgc etc tec gga ate ccc ggc tec gcc ggc gcc 499 
Leu Gly Gly lie Glu Cys Leu Ser Gly lie Pro Gly Ser Ala Gly Ala 
120 125 130 

acc cca gtc caa aac gtg ggc gcc tac ggc acg gaa gtt tec gat gta 547 
Thr Pro Val Gin Asn Val Gly Ala Tyr Gly Thr Glu Val Ser Asp Val 
135 140 145 

etc acc cgc gtc cag ctt etc gac cgc acc acc cac caa gtc tec tgg 595 
Leu Thr Arg Val Gin Leu Leu Asp Arg Thr Thr His Gin Val Ser Trp 
150 155 160 165 

gtc gac gcc tec gaa etc gac etc tct tac cga tac tec aat etc aaa 643 
Val Asp Ala Ser Glu Leu Asp Leu Ser Tyr Arg Tyr Ser Asn Leu Lys 
170 175 180 

ttc acc aac cgc gca gtc gtc ttg gcg ate gaa etc cag etc etc acc 691 
Phe Thr Asn Arg Ala Val Val Leu Ala lie Glu Leu Gin Leu Leu Thr 
185 190 195 

gac gga ttg tec gcg ccg eta cgt ttt ggt gaa ttg gga cgt cga tta 739 
Asp Gly Leu Ser Ala Pro Leu Arg Phe Gly Glu Leu Gly Arg Arg Leu 
200 205 210 

gcg ate tec gag gcc gaa ccc cac cca cgt cgc ccc gtc cgc atg gtc 787 
Ala lie Ser Glu Ala Glu Pro His Pro Arg Arg Pro Val Arg Met Val 
215 220 225 

cgc gac gcc gtc eta gaa etc cgc cgc gcc aaa ggc atg gtc gtg gaa 835 
Arg Asp Ala Val Leu Glu Leu Arg Arg Ala Lys Gly Met Val Val Glu 
230 235 240 245 

cac acc gac cac gac acc tgg tec gcc gga tec ttc ttc acc aac cca 883 
His Thr Asp His Asp Thr Trp Ser Ala Gly Ser Phe Phe Thr Asn Pro 
250 255 260 



ate gtc gac cca gcc ctt gcc gac gca gtc ttt gaa aaa gtc ggc gaa 



931 



BGI-126CP -378 



lie Val Asp Pro Ala Leu Ala Asp Ala Val Phe Glu Lys Val Gly Glu 
265 270 275 

ccc acc atg ccc cgc ttc cca gcc ggc gat ggc aaa gaa aaa etc tec 979 
Pro Thr Met Pro Arg Phe Pro Ala Gly Asp Gly Lys Glu Lys Leu Ser 
280 285 290 

gca gcc tgg etc ate gaa cgc gcc ggc ttc aaa aag gga cac ccc ggc 1027 
Ala Ala Trp Leu lie Glu Arg Ala Gly Phe Lys Lys Gly His Pro Gly 
295 300 305 

gca ggc gca aaa gcc tec ctg age acc aaa cac acc etc gca etc acc 1075 
Ala Gly Ala Lys Ala Ser Leu Ser Thr Lys His Thr Leu Ala Leu Thr 
310 315 320 325 

aac cgt ggc gac gcc cgc gcc tec gac etc gtc gca tta gcc aaa gaa 1123 
Asn Arg Gly Asp Ala Arg Ala Ser Asp Leu Val Ala Leu Ala Lys Glu 
330 335 340 

ate cgc gac gga gtc etc gaa acc ttc ggc gtc acc etc gtc cca gaa 1171 
lie Arg Asp Gly Val Leu Glu Thr Phe Gly Val Thr Leu Val Pro Glu 
345 350 355 

ccc gtc tgg att gga ate age ate gat gac tgaattttcc gacgtccctg 1221 
Pro Val Trp lie Gly lie Ser lie Asp Asp 
.360 365 

gca 1224 



<210> 264 
<211> 367 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 264 

Leu Asp Ser Ser Leu Ala Gin Glu lie Ala Ala lie Asp Gly Val Glu 
15 10 15 

Leu Asp Ser Glu Val Thr Phe Ala Asp Leu Thr Thr Leu Arg lie Gly 
20 25 30 

Gly Lys Pro Arg Ser Ala Val Arg Cys Gin Thr Thr Glu Ala Leu Val 
35 • 40 45 

Ser Ala lie Lys Leu Leu Asp Asp Ala Ser Leu Pro Leu Leu lie Val 
50 55 60 

Gly Gly Gly Ser Asn Leu Val Val Ala Asp Gly Asp Leu Asp Val lie 
65 70 75 80 

Ala Val lie lie Glu Thr Asp Asp Val Ser lie Asn Leu Thr Asp Gly 
85 90 95 

Leu Leu Thr Ala Asp Ala Gly Ala Val Trp Asp Asp Val Val His Leu 
100 105 110 

Ser Val Asp Ala Gly Leu Gly Gly lie Glu Cys Leu Ser Gly lie Pro 
115 120 125 



Gly Ser Ala Gly Ala Thr Pro Val Gin Asn Val Gly Ala Tyr Gly Thr 
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130 



135 



140 



Glu Val Ser Asp 
145 



Val Leu Thr Arg Val Gin Leu Leu 
150 155 



Asp Arg Thr Thr 
160 



His Gin Val Ser 



Trp Val Asp Ala Ser Glu 
165 170 



Leu Asp Leu Ser Tyr Arg 
175 



Tyr Ser Asn 



Leu 
180 



Lys Phe Thr Asn 



Arg Ala Val Val Leu Ala lie Glu 
185 190 



Leu Gin Leu 
195 



Leu Thr Asp Gly Leu 
200 



Ser Ala Pro Leu 



Arg Phe Gly Glu 
205 



Leu Gly Arg Arg 
210 



Leu Ala lie Ser Glu Ala Glu Pro 
215 220 



His Pro Arg Arg 



Pro Val Arg 
225 



Met Val Arg Asp Ala Val Leu Glu Leu 
230 235 



Arg Arg Ala Lys 
240 



Gly Met Val Val 



Glu His Thr Asp His Asp 
245 250 



Thr Trp Ser Ala Gly Ser 

255 



Phe Phe Thr 



Asn 
260 



Pro lie Val Asp 



Pro Ala Leu Ala Asp Ala Val Phe 
265 270 



Glu Lys Val Gly 
275 



Glu Pro Thr Met 
280 



Pro Arg Phe Pro 



Ala Gly Asp Gly 
285 



Lys Glu Lys 

290 



Leu Ser Ala Ala Trp Leu lie Glu Arg 

295 300 



Ala Gly Phe Lys 



Lys Gly His 
305 



Pro Gly Ala Gly Ala Lys Ala Ser Leu 
310 315 



Ser Thr Lys His 
320 



Thr Leu Ala Leu 



Thr Asn Arg Gly Asp Ala 
325 330 



Arg Ala Ser Asp Leu Val 
335 



Ala Leu Ala Lys Glu lie Arg Asp Gly Val 
340 345 



Leu Glu Thr Phe Gly Val 
350 



Thr Leu Val 
355 



Pro Glu Pro Val Trp 
360 



lie Gly He Ser 



He Asp Asp 
365 



<210> 265 
<211> 1124 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1101) 

<223> RXA01216 

<400> 265 

acc gac cac act ctg tct gca ctg ctg gat gca cac gtg gaa gtt cca 
Thr Asp His Thr Leu Ser Ala Leu Leu Asp Ala His Val Glu Val Pro 
15 10 15 



acc get gtc acc gtg ttg acc atg cgt ctg gat gac ccc acc ggc tac 
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Thr Ala Val Thr Val Leu Thr Met Arg Leu Asp Asp Pro Thr Gly Tyr 

20 25 30 

ggc cgc ate gtg cgc aac gaa gaa ggc gaa gtc acc gec ate gtt gag 144 

Gly Arg He Val Arg Asn Glu Glu Gly Glu Val Thr Ala He Val Glu 

35 40 45 

caa aaa gat get tea gca gaa gtc caa gec ate gat gag gtc aac tec 192 

Gin Lys Asp Ala Ser Ala Glu Val Gin Ala He Asp Glu Val Asn Ser 

50 55 60 

ggt gtc ttt get ttc gac gee gec ate ttg cgt tec gca ctg get gaa 240 

Gly Val Phe Ala Phe Asp Ala Ala He Leu Arg Ser Ala Leu Ala Glu 

65 70 75 80 

ctg aag tec gac aac get cag ggc gag ctg tac ctg acc gac gtt ttg 288 

Leu Lys Ser Asp Asn Ala Gin Gly Glu Leu Tyr Leu Thr Asp Val Leu 

85 90 95 

ggc att get cgt ggc gag ggc cac cca gtg cgc gec cac acc gec gee 336 

Gly He Ala Arg Gly Glu Gly His Pro Val Arg Ala His Thr Ala Ala 

Q 100 105 110 

gat get cgt gaa etc gec ggc gtc aac gat cgt gtg cag etc gca gaa 384 

Asp Ala Arg Glu Leu Ala Gly Val Asn Asp Arg Val Gin Leu Ala Glu 

115 120 125 

%! gec ggc gee gaa eta aac cgt cgc acc gtc ate gee get atg cgt ggt 432 

Jp Ala Gly Ala Glu Leu Asn Arg Arg Thr Val He Ala Ala Met Arg Gly 

O 130 135 140 

f=l ggc gca acc ate gtt gat cca gca acc acc tgg ate gat gtg gag gtt 480 

™ Gly Ala Thr He Val Asp Pro Ala Thr Thr Trp He Asp Val Glu Val 

5! 145 150 155 160 

^=f tct ate gga cgc gac gtg ate ate cac cct ggc acc cag etc aag ggc 528 

B Ser lie Gly Arg Asp Val He He His Pro Gly Thr Gin Leu Lys Gly 

S 165 170 175 

gaa act gtc ate gga gac cgc gtt gaa gtt ggt cca gac acc acc ttg 57 6 

Glu Thr Val He Gly Asp Arg Val Glu Val Gly Pro Asp Thr Thr Leu 

180 185 190 

acc aac atg acc ate ggc gac ggc gca tec gta ate cgc acc cac ggt 624 

Thr Asn Met Thr He Gly Asp Gly Ala Ser Val He Arg Thr His Gly 

195 200 205 

ttc gac tec acc ate ggt gaa aac gee acc gtt ggc ccc ttc acc tac 672 

Phe Asp Ser Thr lie Gly Glu Asn Ala Thr Val Gly Pro Phe Thr Tyr 

210 215 220 

ate cgc cca gga acc aca ctg gga cca gaa ggc aag etc ggt ggc ttc 720 

lie Arg Pro Gly Thr Thr Leu Gly Pro Glu Gly Lys Leu Gly Gly Phe 

225 230 235 240 

gta gaa acc aag aag gee aca ate ggc cgt ggc tec aag gtt cca cac 768 

Val Glu Thr Lys Lys Ala Thr He Gly Arg Gly Ser Lys Val Pro His 

245 250 255 



etc acc tat gtc ggc gac gee acc ate ggc gag gaa tec aac ate gga 816 
Leu Thr Tyr Val Gly Asp Ala Thr lie Gly Glu Glu Ser Asn He Gly 
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260 265 270 

gcc tec tct gtc ttc gtg aac tac gac ggt gaa aac aag cac cac acc 864 
Ala Ser Ser Val Phe Val Asn Tyr Asp Gly Glu Asn Lys His His Thr 
275 280 285 

acc ate ggc age cac gtt cgc act ggt tct gac acc atg ttt ate get 912 
Thr lie Gly Ser His Val Arg Thr Gly Ser Asp Thr Met Phe lie Ala 
290 295 300 

cca gtg acc gtg ggt gac gga gcg tat tec gga gcc ggt aca gta att 960 
Pro Val Thr Val Gly Asp Gly Ala Tyr Ser Gly Ala Gly Thr Val lie 
305 310 315 320 

aaa gac gat gtt ccg cca gga gcc ctt gcc gtg tec ggc gga cgc caa 1008 
Lys Asp Asp Val Pro Pro Gly Ala Leu Ala Val Ser Gly Gly Arg Gin 
325 330 335 

cga aac ate gaa ggc tgg gtg caa aag aag cgc cct gga acc get gca 1056 
Arg Asn lie Glu Gly Trp Val Gin Lys Lys Arg Pro Gly Thr Ala Ala 
340 345 350 

gca caa gcc gca gaa gcc gcc caa aac gtc cac aac cag gaa ggc 1101 
Ala Gin Ala Ala Glu Ala Ala Gin Asn Val His Asn Gin Glu Gly 
355 360 365 

taagcaggat cctcatgact get 1124 

<210> 266 
<211> 367 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 266 

Thr Asp His Thr Leu Ser Ala Leu Leu Asp Ala His Val Glu Val Pro 
15 10 15 

Thr Ala Val Thr Val Leu Thr Met Arg Leu Asp Asp Pro Thr Gly Tyr 
20 25 30 

Gly Arg He Val Arg Asn Glu Glu Gly Glu Val Thr Ala He Val Glu 
35 40 45 

Gin Lys Asp Ala Ser Ala Glu Val Gin Ala He Asp Glu Val Asn Ser 
50 55 60 

Gly Val Phe Ala Phe Asp Ala Ala He Leu Arg Ser Ala Leu Ala Glu 
65 70 75 80 

Leu Lys Ser Asp Asn Ala Gin Gly Glu Leu Tyr Leu Thr Asp Val Leu 
85 90 95 

Gly He Ala Arg Gly Glu Gly His Pro Val Arg Ala His Thr Ala Ala 
100 105 110 

Asp Ala Arg Glu Leu Ala Gly Val Asn Asp Arg Val Gin Leu Ala Glu 
115 120 125 

Ala Gly Ala Glu Leu Asn Arg Arg Thr Val lie Ala Ala Met Arg Gly 
130 135 140 
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Gly Ala Thr lie Val Asp Pro Ala Thr Thr Trp lie Asp Val Glu Val 
145 150 155 160 

Ser He Gly Arg Asp Val lie He His Pro Gly Thr Gin Leu Lys Gly 
165 170 175 

Glu Thr Val He Gly Asp Arg Val Glu Val Gly Pro Asp Thr Thr Leu 
180 185 190 

Thr Asn Met Thr He Gly Asp Gly Ala Ser Val He Arg Thr His Gly 
195 200 205 

Phe Asp Ser Thr lie Gly Glu Asn Ala Thr Val Gly Pro Phe Thr Tyr 
210 215 220 

He Arg Pro Gly Thr Thr Leu Gly Pro Glu Gly Lys Leu Gly Gly Phe 
225 230 235 240 

Val Glu Thr Lys Lys Ala Thr He Gly Arg Gly Ser Lys Val Pro His 
245 250 255 

Leu Thr Tyr Val Gly Asp Ala Thr He Gly Glu Glu Ser Asn He Gly 
260 265 270 

Ala Ser Ser Val Phe Val Asn Tyr Asp Gly Glu Asn Lys His His Thr 
275 280 285 

Thr He Gly Ser His Val Arg Thr Gly Ser Asp Thr Met Phe He Ala 
290 295 300 

Pro Val Thr Val Gly Asp Gly Ala Tyr Ser Gly Ala Gly Thr Val He 
305 310 315 320 

Lys Asp Asp Val Pro Pro Gly Ala Leu Ala Val Ser Gly Gly Arg Gin 
325 330 335 

Arg Asn He Glu Gly Trp Val Gin Lys Lys Arg Pro Gly Thr Ala Ala 
340 345 350 

Ala Gin Ala Ala Glu Ala Ala Gin Asn Val His Asn Gin Glu Gly 
355 360 365 



<210> 267 
<211> 981 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (958) 

<223> RXA01259 

<400> 267 

aagagaatta tttctaaaat tcggtatcgt ctaagaaatg agtttgccaa tagctcagca 60 



tcaaaatgct gtaaaaactg tcgtggtacc agctgcagga atg gga aca egg ttc 115 

Met Gly Thr Arg Phe 
1 5 
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ctt cct gca acg aag aca att cca aag gag ctt ctt cct gta gtt gat 163 

Leu Pro Ala Thr Lys Thr He Pro Lys Glu Leu Leu Pro Val Val Asp 
10 15 20 

acc ccg ggt att gaa ctt gtt gcc aaa gag get get gat ctt ggt gca 211 

Thr Pro Gly He Glu Leu Val Ala Lys Glu Ala Ala Asp Leu Gly Ala 
25 30 35 

act egg tta gca att ate act get ccg aac aaa gac gga att ctt aaa 259 

Thr Arg Leu Ala He He Thr Ala Pro Asn Lys Asp Gly lie Leu Lys 
40 45 50 

cac ttc gag gag ttc cct gag ctt gag gca act ctt gag get cgc ggt 307 

His Phe Glu Glu Phe Pro Glu Leu Glu Ala Thr Leu Glu Ala Arg Gly 
55 60 65 

aag act gat caa ctg aat aaa gtt cga gca get cga gaa ttg att gca 355 

Lys Thr Asp Gin Leu Asn Lys Val Arg Ala Ala Arg Glu Leu He Ala 

70 75 80 85 

aca gtt cca gtg gtt caa gaa aag cca ttg ggg ctt ggt cac get gtt 403 

Thr Val Pro Val Val Gin Glu Lys Pro Leu Gly Leu Gly His Ala Val 
90 95 100 

ggc ctt get gag tct gtg etc gat gat gat gaa gat gtt gtg get gtc 451 

Gly Leu Ala Glu Ser Val Leu Asp Asp Asp Glu Asp Val Val Ala Val 
105 110 115 

atg ctg cca gac gat ttg gtg ctg cca ttt ggt gtg acc gag aga atg 4 99 

Met Leu Pro Asp Asp Leu Val Leu Pro Phe Gly Val Thr Glu Arg Met 
120 125 130 

gca gaa gtt cgc get aag ttt ggc gga tct gtt ctt gca gca att gag 547 

Ala Glu Val Arg Ala Lys Phe Gly Gly Ser Val Leu Ala Ala He Glu 
135 140 145 

gtg get gaa gat gaa gtc tea aat tac gga gta ttt aag etc ggt gaa 595 

Val Ala Glu Asp Glu Val Ser Asn Tyr Gly Val Phe Lys Leu Gly Glu 

150 155 160 165 

etc gat gca gag tec gaa agt gaa ggc att agg cgt gtt gta gga atg 643 

Leu Asp Ala Glu Ser Glu Ser Glu Gly He Arg Arg Val Val Gly Met 
170 175 180 

gtt gaa aag cct gcg cct gaa gat gca cca tea agg ttt gcc gca acg 691 

Val Glu Lys Pro Ala Pro Glu Asp Ala Pro Ser Arg Phe Ala Ala Thr 
185 190 195 

ggc cgt tat eta ctt gat cga get att ttt gat gca ctg cgt cga att 739 

Gly Arg Tyr Leu Leu Asp Arg Ala He Phe Asp Ala Leu Arg Arg lie 
200 205 210 

gag cct ggt get ggt gga gaa ctg caa tta aca gat gcc ate gca tta 787 

Glu Pro Gly Ala Gly Gly Glu Leu Gin Leu Thr Asp Ala lie Ala Leu 
215 220 225 

ttg ate gaa gaa ggc cat ccg gta cac att gtg gtt cat gaa gga aag 835 

Leu lie Glu Glu Gly His Pro Val His lie Val Val His Glu Gly Lys 

230 235 240 245 



cgc cat gac ctt ggt aat cca get ggg tac att cct get gtt gtg tac 



883 
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Arg His Asp Leu Gly Asn Pro Ala Gly Tyr lie Pro Ala Val Val Tyr 
250 255 260 

ttc gga ctt cgt cat gca gag tac ggt tec aag att cac cgt gcg gtg 931 
Phe Gly Leu Arg His Ala Glu Tyr Gly Ser Lys lie His Arg Ala Val 
265 270 275 

aag gaa ata etc get gag ttt gaa tct taaaaaggaa accgccttcc 978 
Lys Glu lie Leu Ala Glu Phe Glu Ser 
280 285 

aca 981 



<210> 268 
<211> 286 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 268 

Met Gly Thr Arg Phe Leu Pro Ala Thr Lys Thr lie Pro Lys Glu Leu 
15 10 15 

Leu Pro Val Val Asp Thr Pro Gly lie Glu Leu Val Ala Lys Glu Ala 
20 25 30 

Ala Asp Leu Gly Ala Thr Arg Leu Ala lie lie Thr Ala Pro Asn Lys 
35 40 45 

Asp Gly lie Leu Lys His Phe Glu Glu Phe Pro Glu Leu Glu Ala Thr 
50 55 60 

Leu Glu Ala Arg Gly Lys Thr Asp Gin Leu Asn Lys Val Arg Ala Ala 
65 70 75 80 

Arg Glu Leu lie Ala Thr Val Pro Val Val Gin Glu Lys Pro Leu Gly 
85 90 95 

Leu Gly His Ala Val Gly Leu Ala Glu Ser Val Leu Asp Asp Asp Glu 
100 105 110 

Asp Val Val Ala Val Met Leu Pro Asp Asp Leu Val Leu Pro Phe Gly 
115 120 125 

Val Thr Glu Arg Met Ala Glu Val Arg Ala Lys Phe Gly Gly Ser Val 
130 135 140 

Leu Ala Ala lie Glu Val Ala Glu Asp Glu Val Ser Asn Tyr Gly Val 
145 150 155 160 

Phe Lys Leu Gly Glu Leu Asp Ala Glu Ser Glu Ser Glu Gly lie Arg 
165 170 175 

Arg Val Val Gly Met Val Glu Lys Pro Ala Pro Glu Asp Ala Pro Ser 
180 185 190 

Arg Phe Ala Ala Thr Gly Arg Tyr Leu Leu Asp Arg Ala lie Phe Asp 
195 200 205 

Ala Leu Arg Arg lie Glu Pro Gly Ala Gly Gly Glu Leu Gin Leu Thr 
210 215 220 
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Asp Ala lie Ala 
225 

Val His Glu Gly 



Pro Ala Val Val 
260 

lie His Arg Ala 
275 



Leu Leu lie Glu 
230 

Lys Arg His Asp 
245 

Tyr Phe Gly Leu 



Val Lys Glu lie 
280 



Glu Gly His Pro 
235 

Leu Gly Asn Pro 
250 

Arg His Ala Glu 
265 

Leu Ala Glu Phe 



Val His lie Val 
240 

Ala Gly Tyr lie 
255 

Tyr Gly Ser Lys 
270 

Glu Ser 
285 



<210> 269 
<211> 526 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (526) 

<223> RXA02028 

<400> 269 

tgcgcagttc ctgcttagtt tggctcataa atctaaggat aaccgttatt ttcggagggg 60 

tacgacgatt ggggttgcgg gggcaggtac tcttggttcc atg agt ttg cct ate 115 

Met Ser Leu Pro lie 

1 5 

gat gag cac gtg aac gcg gtt aaa acc gtc gta gtg cct get gca gga 163 

Asp Glu His Val Asn Ala Val Lys Thr Val Val Val Pro Ala Ala Gly 

10 15 20 

ctg gga acc cga ttc ctt ccg gec acc aaa acc gta ccc aag gag ttg 211 
Leu Gly Thr Arg Phe Leu Pro Ala Thr Lys Thr Val Pro Lys Glu Leu 
25 30 35 

ctg ccg gtt gtc gat acc cca ggt att gag ctg att get get gag get 259 
Leu Pro Val Val Asp Thr Pro Gly lie Glu Leu lie Ala Ala Glu Ala 
40 45 50 

gee gaa ctt ggt gcg acc agg ctg gcg ate ate act gcg cca aac aaa 307 
Ala Glu Leu Gly Ala Thr Arg Leu Ala lie lie Thr Ala Pro Asn Lys 
55 60 65 

get ggg gta ctt gca cac ttt gag cgt tct tct gaa ttg gaa gaa acg 355 
Ala Gly Val Leu Ala His Phe Glu Arg Ser Ser Glu Leu Glu Glu Thr 
70 75 80 85 

ctg atg gag cgt ggc aag act gac cag gtg gag ata ate cgc cgc gee 403 
Leu Met Glu Arg Gly Lys Thr Asp Gin Val Glu lie lie Arg Arg Ala 
90 95 100 

gee gat tta ate aag gca gtt cca gta acc cag gac aag ccg ctg ggg 451 
Ala Asp Leu lie Lys Ala Val Pro Val Thr Gin Asp Lys Pro Leu Gly 
105 110 115 



eta ggt cat get gtt ggt ttg get gag tct gtg ttg gat gat gat gaa 
Leu Gly His Ala Val Gly Leu Ala Glu Ser Val Leu Asp Asp Asp Glu 



499 
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120 



125 



130 



gat gtc gta gcg gtg atg ttg ccg cac 
Asp Val Val Ala Val Met Leu Pro His 
135 140 



526 



m 



<210> 270 
<211> 142 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 270 

Met Ser Leu Pro lie Asp Glu His Val Asn Ala Val Lys Thr Val Val 
15 10 15 

Val Pro Ala Ala Gly Leu Gly Thr Arg Phe Leu Pro Ala Thr Lys Thr 
20 25 30 

Val Pro Lys Glu Leu Leu Pro Val Val Asp Thr Pro Gly lie Glu Leu 
35 40 45 

lie Ala Ala Glu Ala Ala Glu Leu Gly Ala Thr Arg Leu Ala lie lie 
50 55 60 

Thr Ala Pro Asn Lys Ala Gly Val Leu Ala His Phe Glu Arg Ser Ser 
65 70 75 80 

Glu Leu Glu Glu Thr Leu Met Glu Arg Gly Lys Thr Asp Gin Val Glu 
85 90 95 

lie lie Arg Arg Ala Ala Asp Leu lie Lys Ala Val Pro Val Thr Gin 
100 105 110 

Asp Lys Pro Leu Gly Leu Gly His Ala Val Gly Leu Ala Glu Ser Val 
115 120 125 

Leu Asp Asp Asp Glu Asp Val Val Ala Val Met Leu Pro His 
130 135 140 



<210> 271 
<211> 1284 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1261) 
<223> RXA01262 

<400> 271 

tatactcgtc aagggccttc gataaaacaa agacaatttt cccccgacgg gacaatctga 60 

aaacttgctg tatcaataaa acacgaaaag gaatactttt atg aaa att gcc gtc 115 

Met Lys lie Ala Val 
1 5 



gca ggg etc gga tat gtt ggg ctt tea aat gca get etc etc tct aaa 163 
Ala Gly Leu Gly Tyr Val Gly Leu Ser Asn Ala Ala Leu Leu Ser Lys 
10 15 20 
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aat cat aaa gtt gtt gca gtt gac att gat gaa gaa cga gtg aaa eta 211 
Asn His Lys Val Val Ala Val Asp lie Asp Glu Glu Arg Val Lys Leu 
25 30 35 

gtt caa gaa ttt cgt teg cca att gtc gat age gat etc gaa gaa tat 259 
Val Gin Glu Phe Arg Ser Pro lie Val Asp Ser Asp Leu Glu Glu Tyr 
40 45 50 

ctg tec act aag cct caa aac tta act gec aca acg gac gec gaa gee 307 
Leu Ser Thr Lys Pro Gin Asn Leu Thr Ala Thr Thr Asp Ala Glu Ala 
55 60 65 

get tac aaa ggc gca gat ttt att gtt att gca acg cca act aat tac 355 
Ala Tyr Lys Gly Ala Asp Phe lie Val lie Ala Thr Pro Thr Asn Tyr 
70 75 80 85 

gac cca gag tea aac ttt ttt gat act tec age gtt gag tec gta att 403 
Asp Pro Glu Ser Asn Phe Phe Asp Thr Ser Ser Val Glu Ser Val lie 
90 95 100 

gag ata gtc ctt aag gtt tct cct gga tec aca ate gta att aaa teg 451 
Glu lie Val Leu Lys Val Ser Pro Gly Ser Thr lie Val lie Lys Ser 
105 110 115 

act ate cct gtt ggt ttt aca teg gaa eta cgc att aag cat cca gaa 499 
Thr lie Pro Val Gly Phe Thr Ser Glu Leu Arg lie Lys His Pro Glu 
120 125 130 

get teg att att ttt tea cct gag ttc ctg cgt gaa ggc cga gca ttc 547 
Ala Ser lie lie Phe Ser Pro Glu Phe Leu Arg Glu Gly Arg Ala Phe 
135 140 145 

tac gac aat etc tac cca tec aga gtt gtc gtt ggt gat cgc agt cct 595 
Tyr Asp Asn Leu Tyr Pro Ser Arg Val Val Val Gly Asp Arg Ser Pro 
150 155 160 165 

ctg ggg gaa gaa ttt gcg act ctg tta get gag ggg gca aaa gaa aag 643 
Leu Gly Glu Glu Phe Ala Thr Leu Leu Ala Glu Gly Ala Lys Glu Lys 
170 175 180 

cct ccg att eta ctt acg gac tea act gag gca gag gcg att aaa tta 691 
Pro Pro lie Leu Leu Thr Asp Ser Thr Glu Ala Glu Ala lie Lys Leu 
185 190 195 

ttt tct aat aca tat ctt gca ctg cga gtt get ttt ttc aac gaa ctg 739 
Phe Ser Asn Thr Tyr Leu Ala Leu Arg Val Ala Phe Phe Asn Glu Leu 
200 205 210 

gat act tat gcg tct gtt cga age ttg gat act aag cag att att gaa 787 
Asp Thr Tyr Ala Ser Val Arg Ser Leu Asp Thr Lys Gin lie lie Glu 
215 220 225 

ggg gta ggg etc gat cca cgt att gga tct cat tac aat aat cct tea 835 
Gly Val Gly Leu Asp Pro Arg lie Gly Ser His Tyr Asn Asn Pro Ser 
230 235 240 245 

ttt gga tat ggc gga tat tgt ctt ccg aaa gat acg aaa cag ctt etc 883 
Phe Gly Tyr Gly Gly Tyr Cys Leu Pro Lys Asp Thr Lys Gin Leu Leu 
250 255 260 
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gcc aac tat aag gat gtc ccg cag aat eta ate tct gca gta gtc caa 931 
Ala Asn Tyr Lys Asp Val Pro Gin Asn Leu lie Ser Ala Val Val Gin 
265 270 275 

gca aat aag act cgt aag gac ttt att gca gag gat ate etc agt aaa 979 
Ala Asn Lys Thr Arg Lys Asp Phe lie Ala Glu Asp lie Leu Ser Lys 
280 285 290 

tea cct act gta gtt gga att tac cgc ctt gta atg aag tct gga tea 1027 
Ser Pro Thr Val Val Gly lie Tyr Arg Leu Val Met Lys Ser Gly Ser 
295 300 305 

gat aac ttt cgt tct tct tct att caa gga gtc atg aaa cga att aag 1075 
Asp Asn Phe Arg Ser Ser Ser lie Gin Gly Val Met Lys Arg lie Lys 
310 315 320 325 

gcc aag gga ate gaa att gta gta ttt gaa ccg aat etc gga gaa gaa 1123 
Ala Lys Gly lie Glu lie Val Val Phe Glu Pro Asn Leu Gly Glu Glu 
330 335 340 

act ttc tac aat teg aag ate ctt aat gac ate gaa gag ttt aag gat 1171 
Thr Phe Tyr Asn Ser Lys lie Leu Asn Asp lie Glu Glu Phe Lys Asp 
345 350 355 

tac tgc gac ate att att gca aat cgt cca ace gat gag ctt tct gat 1219 
Tyr Cys Asp lie lie lie Ala Asn Arg Pro Thr Asp Glu Leu Ser Asp 
360 365 370 

gta cca gaa aaa gtt tat aca cgt gat att ttc cag cgt gac 1261 
Val Pro Glu Lys Val Tyr Thr Arg Asp lie Phe Gin Arg Asp 
375 380 385 

taagtggaaa gaatcttttg ttg 1284 

<210> 272 
<211> 387 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 272 

Met Lys lie Ala Val Ala Gly Leu Gly Tyr Val Gly Leu Ser Asn Ala 
15 10 15 

Ala Leu Leu Ser Lys Asn His Lys Val Val Ala Val Asp lie Asp Glu 
20 25 30 

Glu Arg Val Lys Leu Val Gin Glu Phe Arg Ser Pro lie Val Asp Ser 
35 40 45 

Asp Leu Glu Glu Tyr Leu Ser Thr Lys Pro Gin Asn Leu Thr Ala Thr 
50 55 60 

Thr Asp Ala Glu Ala Ala Tyr Lys Gly Ala Asp Phe lie Val lie Ala 
65 70 75 80 

Thr Pro Thr Asn Tyr Asp Pro Glu Ser Asn Phe Phe Asp Thr Ser Ser 
85 90 95 



Val Glu Ser Val lie Glu lie Val Leu Lys Val Ser Pro Gly Ser Thr 
100 105 110 
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Ile Val lie Lys Ser Thr lie Pro Val Gly Phe Thr Ser Glu Leu Arg 
115 120 125 

lie Lys His Pro Glu Ala Ser lie lie Phe Ser Pro Glu Phe Leu Arg 
130 135 140 

Glu Gly Arg Ala Phe Tyr Asp Asn Leu Tyr Pro Ser Arg Val Val Val 
145 150 155 160 

Gly Asp Arg Ser Pro Leu Gly Glu Glu Phe Ala Thr Leu Leu Ala Glu 
165 170 175 

Gly Ala Lys Glu Lys Pro Pro lie Leu Leu Thr Asp Ser Thr Glu Ala 
180 185 190 

Glu Ala lie Lys Leu Phe Ser Asn Thr Tyr Leu Ala Leu Arg Val Ala 
195 200 205 

Phe Phe Asn Glu Leu Asp Thr Tyr Ala Ser Val Arg Ser Leu Asp Thr 
210 215 220 

Lys Gin lie lie Glu Gly Val Gly Leu Asp Pro Arg lie Gly Ser His 
225 230 235 240 

Tyr Asn Asn Pro Ser Phe Gly Tyr Gly Gly Tyr Cys Leu Pro Lys Asp 
245 250 255 

Thr Lys Gin Leu Leu Ala Asn Tyr Lys Asp Val Pro Gin Asn Leu lie 
260 265 270 

Ser Ala Val Val Gin Ala Asn Lys Thr Arg Lys Asp Phe lie Ala Glu 
275 280 285 

Asp lie Leu Ser Lys Ser Pro Thr Val Val Gly lie Tyr Arg Leu Val 
290 295 300 

Met Lys Ser Gly Ser Asp Asn Phe Arg Ser Ser Ser lie Gin Gly Val 
305 310 315 320 

Met Lys Arg lie Lys Ala Lys Gly lie Glu lie Val Val Phe Glu Pro 
325 330 335 

Asn Leu Gly Glu Glu Thr Phe Tyr Asn Ser Lys lie Leu Asn Asp lie 
340 345 350 

Glu Glu Phe Lys Asp Tyr Cys Asp lie lie lie Ala Asn Arg Pro Thr 
355 360 365 

Asp Glu Leu Ser Asp Val Pro Glu Lys Val Tyr Thr Arg Asp lie Phe 
370 375 380 

Gin Arg Asp 
385 



<210> 273 
<211> 1209 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1186) 
<223> RXA01377 

<400> 273 

tgaaatggat ttgctgcggc cccggaatta cccttttcgc ggccgtcatc aaatttgtac 60 

ccccttaaag acaccctaaa cacgagtgaa ataggaacac atg act tta act gac 115 

Met Thr Leu Thr Asp 
1 5 

aac age aaa aac gtt gat get gtc ate ttg gtc ggt ggc aaa ggt acc 163 
Asn Ser Lys Asn Val Asp Ala Val lie Leu Val Gly Gly Lys Gly Thr 
10 15 20 

cga ctg cgc ccc ctg acc gtc aat act cca aag cca atg ctg cca act 211 
Arg Leu Arg Pro Leu Thr Val Asn Thr Pro Lys Pro Met Leu Pro Thr 
25 30 35 

get ggc cac cca ttc ttg acc cac ctt ttg gec cgc ate aag gec gca 259 
Ala Gly His Pro Phe Leu Thr His Leu Leu Ala Arg lie Lys Ala Ala 
40 45 50 

ggc ate aca cac gtc gtg ctg gga acg tea ttc aaa get gaa gtc ttc 307 
Gly lie Thr His Val Val Leu Gly Thr Ser Phe Lys Ala Glu Val Phe 
55 60 65 

gag gaa tac ttc gga gat ggc tec gaa atg ggc ttg gaa att gaa tat 355 
Glu Glu Tyr Phe Gly Asp Gly Ser Glu Met Gly Leu Glu lie Glu Tyr 
70 75 80 85 

gtc gtc gag gat cag cct ttg ggc act ggt ggt ggc ate cga aac gtc 403 
Val Val Glu Asp Gin Pro Leu Gly Thr Gly Gly Gly lie Arg Asn Val 
90 95 100 

tac gac aag ctg cgt cac gat act gcg att gtg ttc aac ggc gat gtg 451 
Tyr Asp Lys Leu Arg His Asp Thr Ala lie Val Phe Asn Gly Asp Val 
105 110 115 

etc tec ggt gcg gat etc aac age att ctg gac acc cac cgc gaa aag 499 
Leu Ser Gly Ala Asp Leu Asn Ser lie Leu Asp Thr His Arg Glu Lys 
120 125 130 

gac gca gat ctg acc atg cat etc gtg cgc gta get aac cct cgt gcg 547 
Asp Ala Asp Leu Thr Met His Leu Val Arg Val Ala Asn Pro Arg Ala 
135 140 145 

ttt ggt tgc gtc ccc acc gat gag gat ggt cgc gtc age gaa ttc ctt 595 
Phe Gly Cys Val Pro Thr Asp Glu Asp Gly Arg Val Ser Glu Phe Leu 
150 155 160 165 

gaa aag acc gaa gat cca cca acc gat cag ate aac gee ggc tgc tac 643 
Glu Lys Thr Glu Asp Pro Pro Thr Asp Gin lie Asn Ala Gly Cys Tyr 
170 175 180 

gtg ttc aag aag gaa etc ate gag cag ate ccg gca ggc cga gca gtt 691 
Val Phe Lys Lys Glu Leu lie Glu Gin lie Pro Ala Gly Arg Ala Val 
185 190 195 



tec gtc gag cgc gaa acc ttc cct cag ctg ttg gaa gaa ggc aag cga 



739 
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Ser Val Glu Arg Glu Thr Phe Pro Gin Leu Leu Glu Glu Gly Lys Arg 
200 205 210 

gtc ttc ggc cac gtc gac get tec tac tgg cgc gac atg ggc acc cca 787 
Val Phe Gly His Val Asp Ala Ser Tyr Trp Arg Asp Met Gly Thr Pro 
215 220 225 

age gac ttc gtc cgc ggc teg get gac ctg gtc cgc ggc att gcg tac 835 
Ser Asp Phe Val Arg Gly Ser Ala Asp Leu Val Arg Gly lie Ala Tyr 
230 235 240 245 

tec cca ttg etc gaa ggc aaa aca gga gag teg ctt gtc gac gee tec 883 
Ser Pro Leu Leu Glu Gly Lys Thr Gly Glu Ser Leu Val Asp Ala Ser 
250 255 260 

gee ggc gtt cgc gac ggc gtc ctg ctg etc ggc gga acc gta gtc ggc 931 
Ala Gly Val Arg Asp Gly Val Leu Leu Leu Gly Gly Thr Val Val Gly 
265 270 275 

cgc ggc act gag ate ggt gee ggc tgc cgc gtt gac aac act gtt att 979 
Arg Gly Thr Glu lie Gly Ala Gly Cys Arg Val Asp Asn Thr Val lie 
280 285 290 

ttc gac ggc gtc acc att gaa cca ggt gcg gtc att gaa aat tec ate 1027 
Phe Asp Gly Val Thr lie Glu Pro Gly Ala Val lie Glu Asn Ser lie 
295 300 305 

att tec teg gga gca cgc ate ggt get aat gcg cac ate tec ggt tgc 1075 
lie Ser Ser Gly Ala Arg lie Gly Ala Asn Ala His lie Ser Gly Cys 
310 . 315 320 325 

ate att ggc gag ggc gca cag gtt ggt get egg tgt gaa etc aac gca 1123 
lie lie Gly Glu Gly Ala Gin Val Gly Ala Arg Cys Glu Leu Asn Ala 
330 335 340 

ggg atg cgc gtc ttc cca ggc gtt gtg ate cca gac age gga att cgt 1171 
Gly Met Arg Val Phe Pro Gly Val Val lie Pro Asp Ser Gly lie Arg 
345 350 355 

ttt teg tct gat cag taggcatttt tagecctttt gga 1209 
Phe Ser Ser Asp Gin 
360 



<210> 274 
<211> 362 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 274 

Met Thr Leu Thr Asp Asn Ser Lys Asn Val Asp Ala Val lie Leu Val 
15 10 15 

Gly Gly Lys Gly Thr Arg Leu Arg Pro Leu Thr Val Asn Thr Pro Lys 
20 25 30 

Pro Met Leu Pro Thr Ala Gly His Pro Phe Leu Thr His Leu Leu Ala 
35 40 45 



Arg lie Lys Ala Ala Gly lie Thr His Val Val Leu Gly Thr Ser Phe 
50 55 60 
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Lys Ala Glu Val Phe Glu Glu Tyr Phe Gly Asp Gly Ser Glu Met Gly 
65 70 75 80 

Leu Glu lie Glu Tyr Val Val Glu Asp Gin Pro Leu Gly Thr Gly Gly 
85 90 95 

Gly lie Arg Asn Val Tyr Asp Lys Leu Arg His Asp Thr Ala lie Val 
100 105 110 

Phe Asn Gly Asp Val Leu Ser Gly Ala Asp Leu Asn Ser lie Leu Asp 
115 120 125 

Thr His Arg Glu Lys Asp Ala Asp Leu Thr Met His Leu Val Arg Val 
130 135 140 

Ala Asn Pro Arg Ala Phe Gly Cys Val Pro Thr Asp Glu Asp Gly Arg 
145 150 155 160 

Val Ser Glu Phe Leu Glu Lys Thr Glu Asp Pro Pro Thr Asp Gin lie 
165 170 175 

Asn Ala Gly Cys Tyr Val Phe Lys Lys Glu Leu lie Glu Gin lie Pro 
180 185 190 

Ala Gly Arg Ala Val Ser Val Glu Arg Glu Thr Phe Pro Gin Leu Leu 
195 200 205 

Glu Glu Gly Lys Arg Val Phe Gly His Val Asp Ala Ser Tyr Trp Arg 
210 215 220 

Asp Met Gly Thr Pro Ser Asp Phe Val Arg Gly Ser Ala Asp Leu Val 
225 230 235 240 

Arg Gly lie Ala Tyr Ser Pro Leu Leu Glu Gly Lys Thr Gly Glu Ser 
245 250 255 

Leu Val Asp Ala Ser Ala Gly Val Arg Asp Gly Val Leu Leu Leu Gly 
260 265 270 

Gly Thr Val Val Gly Arg Gly Thr Glu lie Gly Ala Gly Cys Arg Val 
275 280 285 

Asp Asn Thr Val lie Phe Asp Gly Val Thr lie Glu Pro Gly Ala Val 
290 295 300 

lie Glu Asn Ser lie He Ser Ser Gly Ala Arg He Gly Ala Asn Ala 
305 310 315. 320 

His He Ser Gly Cys He He Gly Glu Gly Ala Gin Val Gly Ala Arg 
325 330 335 

Cys Glu Leu Asn Ala Gly Met Arg Val Phe Pro Gly Val Val He Pro 
340 345 350 

Asp Ser Gly He Arg Phe Ser Ser Asp Gin 
355 360 



<210> 275 
<211> 1350 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1327) 
<223> RXA02063 

<400> 275 

accgaaatgg gggcattaaa aggggctatc attcggaccc caaaacgatg tttagacaat 60 

ttgttaccca gctttcatgc gggatagtta ttttgccttt atg gtt aag ggt gtg 115 

Met Val Lys Gly Val 
1 5 

aag ggt aga cca aat gtt eta gca ate gtt etc gca ggt ggc gag ggc 163 
Lys Gly Arg Pro Asn Val Leu Ala lie Val Leu Ala Gly Gly Glu Gly 
10 15 20 

aaa cga ctt ttt ccg ttg acg gag gac cga get aag cct gcg gtc cca 211 
Lys Arg Leu Phe Pro Leu Thr Glu Asp Arg Ala Lys Pro Ala Val Pro 
25 30 35 

ttc ggc gga act tac aga ttg ate gac ttt gtt ttg teg aac ctg gtg 259 
Phe Gly Gly Thr Tyr Arg Leu lie Asp Phe Val Leu Ser Asn Leu Val 
40 45 50 

aac tec gga ttc etc aag ate gcg gta ctg act cag tac aag teg cat 307 
Asn Ser Gly Phe Leu Lys lie Ala Val Leu Thr Gin Tyr Lys Ser His 
55 60^ 65 

tea ttg gat agg cat att tea ttg teg tgg aac gtg tct ggt cca acg 355 
Ser Leu Asp Arg His lie Ser Leu Ser Trp Asn Val Ser Gly Pro Thr 
70 75 80 85 

ggg cag tac att get tct gtt cct gcg cag cag cgc ctg ggc aag cga 403 
Gly Gin Tyr lie Ala Ser Val Pro Ala Gin Gin Arg Leu Gly Lys Arg 
90 95 100 

tgg ttc act ggt tec gcg gat gca att ttg cag tct ctg aac ttg ate 451 
Trp Phe Thr Gly Ser Ala Asp Ala lie Leu Gin Ser Leu Asn Leu lie 
105 110 115 

tct gat gag aaa ccg gat tat gtc ate gtt ttc ggc gcg gac cac gtg 4 99 
Ser Asp Glu Lys Pro Asp Tyr Val lie Val Phe Gly Ala Asp His Val 
120 125 130 

tat cgc atg gac cca age cag atg eta gat gag cac att gca tct ggt 547 
Tyr Arg Met Asp Pro Ser Gin Met Leu Asp Glu His lie Ala Ser Gly 
135 140 145 

cgc gcg gtg tct gtg gca ggt att cgc gtt cca cgt gag gaa gca act 595 
Arg Ala Val Ser Val Ala Gly lie Arg Val Pro Arg Glu Glu Ala Thr 
150 155 160 165 

gcg ttt ggt tgc ate cag tec gat gtc gac ggc aac ata ace gag ttc 643 
Ala Phe Gly Cys lie Gin Ser Asp Val Asp Gly Asn lie Thr Glu Phe 
170 175 180 



ttg gaa aag cca get gac cct ccg gga ace cct gat gat cct gac atg 
Leu Glu Lys Pro Ala Asp Pro Pro Gly Thr Pro Asp Asp Pro Asp Met 



691 
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185 190 195 

act tac gcg teg atg ggt aac tac att ttc acc act gaa gec ctg ate 739 
Thr Tyr Ala Ser Met Gly Asn Tyr lie Phe Thr Thr Glu Ala Leu lie 
200 205 210 

cag gcg ctg aaa gat gat gaa aat aac gag aac agt gat cat gac atg 787 
Gin Ala Leu Lys Asp Asp Glu Asn Asn Glu Asn Ser Asp His Asp Met 
215 220 225 

ggc gga gac ate att ccg tac ttc gtc tct cgc aat gat gcg cat gtt 835 
Gly Gly Asp lie lie Pro Tyr Phe Val Ser Arg Asn Asp Ala His Val 
230 235 240 245 

tat gat ttc tec gga aac att gtt cct ggc gca act gag cgt gac aag 883 
Tyr Asp Phe Ser Gly Asn lie Val Pro Gly Ala Thr Glu Arg Asp Lys 
250 255 260 

ggc tac tgg cgc gac gtc ggt acc att gat gcg ttc tac gag tgc cac 931 
Gly Tyr Trp Arg Asp Val Gly Thr lie Asp Ala Phe Tyr Glu Cys His 
265 270 275 

atg gac ctg att tec gtg cac cca ate ttc aat ctg tat aac tct gag 979 
Met Asp Leu lie Ser Val His Pro lie Phe Asn Leu Tyr Asn Ser Glu 
280 285 290 

tgg cca ate cac acg acc tct gaa ggt aac ttg cct ccg get aag ttc 1027 
Trp Pro lie His Thr Thr Ser Glu Gly Asn Leu Pro Pro Ala Lys Phe 
295 300 305 

gtt egg ggc ggt ate gcg cag teg teg atg gtg tct tea ggt tec ate 1075 
Val Arg Gly Gly lie Ala Gin Ser Ser Met Val Ser Ser Gly Ser lie 
310 315 320 325 

att tct get ggg act gtt cgc aac tec gtg ctg tec aac aac gtt gtc 1123 
lie Ser Ala Gly Thr Val Arg Asn Ser Val Leu Ser Asn Asn Val Val 
330 335 340 

gtc gaa gag ggc gca acg gtg gaa ggt gca gtg ctg atg cca ggc gtg 1171 
Val Glu Glu Gly Ala Thr Val Glu Gly Ala Val Leu Met Pro Gly Val 
345 . 350 355 

cgc ate ggt aag ggt get gtt gtc cgc cat gcg att ctg gac aag aac 1219 
Arg lie Gly Lys Gly Ala Val Val Arg His Ala He Leu Asp Lys Asn 
360 365 370 

gtg gtt gtc cgc gac gga gag etc ate ggt gtc gac caa gtg cgc gat 1267 
Val Val Val Arg Asp Gly Glu Leu He Gly Val Asp Gin Val Arg Asp 
375 380 385 

gcg cag cgc ttc aag gtg age gee ggc ggc gtc gtg gtt gtc ggt aag 1315 
Ala Gin Arg Phe Lys Val Ser Ala Gly Gly Val Val Val Val Gly Lys 
390 395 400 405 

aac cag gta gtc taaacgggaa agggacctta aaa 1350 
Asn Gin Val Val 



<210> 276 
<211> 409 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 276 

Met Val Lys Gly Val Lys Gly Arg Pro Asn Val Leu Ala lie Val Leu 
15 10 15 

Ala Gly Gly Glu Gly Lys Arg Leu Phe Pro Leu Thr Glu Asp Arg Ala 
20 25 30 

Lys Pro Ala Val Pro Phe Gly Gly Thr Tyr Arg Leu lie Asp Phe Val 
35 40 45 

Leu Ser Asn Leu Val Asn Ser Gly Phe Leu Lys lie Ala Val Leu Thr 
50 55 60 

Gin Tyr Lys Ser His Ser Leu Asp Arg His lie Ser Leu Ser Trp Asn 
65 70 75 80 

Val Ser Gly Pro Thr Gly Gin Tyr lie Ala Ser Val Pro Ala Gin Gin 
85 90 95 

Arg Leu Gly Lys Arg Trp Phe Thr Gly Ser Ala Asp Ala lie Leu Gin 
100 105 110 

Ser Leu Asn Leu lie Ser Asp Glu Lys Pro Asp Tyr Val lie Val Phe 
115 120 125 

Gly Ala Asp His Val Tyr Arg Met Asp Pro Ser Gin Met Leu Asp Glu 
130 135 140 

His lie Ala Ser Gly Arg Ala Val Ser Val Ala Gly lie Arg Val Pro 
145 150 155 160 

Arg Glu Glu Ala Thr Ala Phe Gly Cys lie Gin Ser Asp Val Asp Gly 
165 170 175 

Asn lie Thr Glu Phe Leu Glu Lys Pro Ala Asp Pro Pro Gly Thr Pro 
180 185 190 

Asp Asp Pro Asp Met Thr Tyr Ala Ser Met Gly Asn Tyr lie Phe Thr 
195 200 205 

Thr Glu Ala Leu lie Gin Ala Leu Lys Asp Asp Glu Asn Asn Glu Asn 
210 215 220 

Ser Asp His Asp Met Gly Gly Asp lie lie Pro Tyr Phe Val Ser Arg 
225 230 235 240 

Asn Asp Ala His Val Tyr Asp Phe Ser Gly Asn lie Val Pro Gly Ala 
245 250 255 

Thr Glu Arg Asp Lys Gly Tyr Trp Arg Asp Val Gly Thr lie Asp Ala 
260 265 270 

Phe Tyr Glu Cys His Met Asp Leu lie Ser Val His Pro lie Phe Asn 
275 280 285 



Leu Tyr Asn Ser Glu Trp Pro lie His Thr Thr Ser Glu Gly Asn Leu 
290 295 300 
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Pro Pro Ala Lys Phe Val Arg Gly Gly lie Ala Gin Ser Ser Met Val 
305 310 315 320 

Ser Ser Gly Ser lie lie Ser Ala Gly Thr Val Arg Asn Ser Val Leu 
325 330 335 

Ser Asn Asn Val Val Val Glu Glu Gly Ala Thr Val Glu Gly Ala Val 
340 345 350 

Leu Met Pro Gly Val Arg lie Gly Lys Gly Ala Val Val Arg His Ala 
355 360 365 

lie Leu Asp Lys Asn Val Val Val Arg Asp Gly Glu Leu lie Gly Val 
370 375 380 

Asp Gin Val Arg Asp Ala Gin Arg Phe Lys Val Ser Ala Gly Gly Val 
385 390 395 400 



Val Val Val Gly Lys Asn Gin Val Val 
405 



<210> 277 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> RXN00014 

<400> 277 

catcaaagtg accgccggcg gcgtcgaatg gtccgttgca ggaaacgcgg aagcagttag 60 

tgagatctcc gaaactttaa gcgcactaga ctaacaacac atg age aaa tat gca 115 

Met Ser Lys Tyr Ala 
1 5 

gac gat tta gec tta gec etc gaa ctt gec gaa ctt gec gat tec ate 163 
Asp Asp Leu Ala Leu Ala Leu Glu Leu Ala Glu Leu Ala Asp Ser lie 
10 15 20 

ace etc gac cgc ttc gaa gee tct gac ctg gaa gta tec tec aag cca 211 
Thr Leu Asp Arg Phe Glu Ala Ser Asp Leu Glu Val Ser Ser Lys Pro 
25 30 35 

gac atg act ccc gtc age gat gee gac ctg gcg ace gaa gaa gca etc 259 
Asp Met Thr Pro Val Ser Asp Ala Asp Leu Ala Thr Glu Glu Ala Leu 
40 45 50 

cgt gag aaa ate gec acc gec cgc ccc gee gac tec ate etc ggt gaa 307 
Arg Glu Lys lie Ala Thr Ala Arg Pro Ala Asp Ser lie Leu Gly Glu 
55 60 65 

gaa ttc ggt ggc gac gta gaa ttc age ggc cgc cag tgg ate ate gac 355 
Glu Phe Gly Gly Asp Val Glu Phe Ser Gly Arg Gin Trp lie lie Asp 
70 75 80 85 



ccc ate gac ggc acc aaa aac tac gtc cgc ggc gtc ccc gta tgg gca 
Pro lie Asp Gly Thr Lys Asn Tyr Val Arg Gly Val Pro Val Trp Ala 



403 
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90 95 100 

acc ctg ate gcg ctg etc gac aac ggc aaa ccc gtc gca ggt gtc ate 451 
Thr Leu lie Ala Leu Leu Asp Asn Gly Lys Pro Val Ala Gly Val lie 
105 110 115 

tec gca ccc gca ctg get agg cgt tgg tgg gca tec gaa ggg gec ggc 4 99 
Ser Ala Pro Ala Leu Ala Arg Arg Trp Trp Ala Ser Glu Gly Ala Gly 
120 125 130 

gca tgg cgc acc ttc aac ggc age tec cca cgc aaa ctg tec gtg tec 547 
Ala Trp Arg Thr Phe Asn Gly Ser Ser Pro Arg Lys Leu Ser Val Ser 
135 140 145 

cag gtg tec aag ctt gac gac gee tec etc tec ttc tec tec etc tec 595 
Gin Val Ser Lys Leu Asp Asp Ala Ser Leu Ser Phe Ser Ser Leu Ser 
150 155 160 165 

ggc tgg gee gaa cga gat ttg cgc gat cag ttc gtc tec eta act gat 643 
Gly Trp Ala Glu Arg Asp Leu Arg Asp Gin Phe Val Ser Leu Thr Asp 
170 175 180 

acc acc tgg cga etc cgc ggc tac ggc gac ttc ttc tec tac tgc etc 691 
Thr Thr Trp Arg Leu Arg Gly Tyr Gly Asp Phe Phe Ser Tyr Cys Leu 
185 190 195 

gtc gee gaa ggt gee gtc gat ate gee get gaa cca gaa gtc age etc 739 
Val Ala Glu Gly Ala Val Asp lie Ala Ala Glu Pro Glu Val Ser Leu 
200 205 210 

tgg gat ctt get ccc ctg tec ate ctg gtc acc gaa gee gga gga aag 787 
Trp Asp Leu Ala Pro Leu Ser lie Leu Val Thr Glu Ala Gly Gly Lys 
215 220 225 

ttc acc tea ctg get ggc gtc gat gga cca cac ggt ggc gat gca gta 835 
Phe Thr Ser Leu Ala Gly Val Asp Gly Pro His Gly Gly Asp Ala Val 
230 235 240 245 

gee acc aac ggc ate ctg cac gat gag acg ctg gat cgt tta aaa 880 
Ala Thr Asn Gly lie Leu His Asp Glu Thr Leu Asp Arg Leu Lys 
250 255 260 

tagactcccg ggttttgctt ggt 903 



<210> 278 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 278 

Met Ser Lys Tyr Ala Asp Asp Leu Ala Leu Ala Leu Glu Leu Ala Glu 
15 10 15 

Leu Ala Asp Ser lie Thr Leu Asp Arg Phe Glu Ala Ser Asp Leu Glu 
20 25 30 

Val Ser Ser Lys Pro Asp Met Thr Pro Val Ser Asp Ala Asp Leu Ala 
35 40 45 

Thr Glu Glu Ala Leu Arg Glu Lys lie Ala Thr Ala Arg Pro Ala Asp 
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50 55 60 

Ser lie Leu Gly Glu Glu Phe Gly Gly Asp Val Glu Phe Ser Gly Arg 
65 70 75 80 

Gin Trp lie lie Asp Pro lie Asp Gly Thr Lys Asn Tyr Val Arg Gly 
85 90 95 

Val Pro Val Trp Ala Thr Leu lie Ala Leu Leu Asp Asn Gly Lys Pro 
100 105 110 

Val Ala Gly Val lie Ser Ala Pro Ala Leu Ala Arg Arg Trp Trp Ala 
115 120 125 

Ser Glu Gly Ala Gly Ala Trp Arg Thr Phe Asn Gly Ser Ser Pro Arg 
130 135 140 

Lys Leu Ser Val Ser Gin Val Ser Lys Leu Asp Asp Ala Ser Leu Ser 
145 150 155 160 

Phe Ser Ser Leu Ser Gly Trp Ala Glu Arg Asp Leu Arg Asp Gin Phe 
165 170 175 

Val Ser Leu Thr Asp Thr Thr Trp Arg Leu Arg Gly Tyr Gly Asp Phe 
180 185 190 

Phe Ser Tyr Cys Leu Val Ala Glu Gly Ala Val Asp lie Ala Ala Glu 
195 200 205 

Pro Glu Val Ser Leu Trp Asp Leu Ala Pro Leu Ser lie Leu Val Thr 
210 215 220 

Glu Ala Gly Gly Lys Phe Thr Ser Leu Ala Gly Val Asp Gly Pro His 
225 230 235 240 

Gly Gly Asp Ala Val Ala Thr Asn Gly lie Leu His Asp Glu Thr Leu 
245 250 255 



Asp Arg Leu Lys 
260 



<210> 279 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (880) 
<223> FRXA00014 

<400> 279 

catcaaagtg accgccggcg gcgtcgaatg gtccgttgca ggaaacgcgg aagcagttag 60 

tgagatctcc gaaactttaa gcgcactaga ctagcaacac atg age aaa tat gca 115 

Met Ser Lys Tyr Ala 
1 5 

gac gat tta gec tta gec etc gaa etc gee gaa ctt gee gat tec ate 163 
Asp Asp Leu Ala Leu Ala Leu Glu Leu Ala Glu Leu Ala Asp Ser lie 
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10 15 20 

acc etc gac cgc ttc gaa gec tct gac ctg gaa gta tec tec aag cca 211 
Thr Leu Asp Arg Phe Glu Ala Ser Asp Leu Glu Val Ser Ser Lys Pro 
25 30 35 

gac atg act ccc gtc age gat gee gac ctg gcg acc gaa gaa gca etc 259 
Asp Met Thr Pro Val Ser Asp Ala Asp Leu Ala Thr Glu Glu Ala Leu 
40 45 50 

cgc gag aaa ate gec acc gee cgc ccc gec gac tec ate etc ggt gaa 307 
Arg Glu Lys lie Ala Thr Ala Arg Pro Ala Asp Ser lie Leu Gly Glu 
55 60 65 

gaa ttc ggt ggc gac gta gaa ttc age ggc cgc cag tgg ate ate gac 355 
Glu Phe Gly Gly Asp Val Glu Phe Ser Gly Arg Gin Trp lie lie Asp 
70 75 80 85 

ccc ate gac ggc acc aaa aac tac gtc cgc ggc gtc ccc gta tgg gca 40-3 
Pro lie Asp Gly Thr Lys Asn Tyr Val Arg Gly Val Pro Val Trp Ala 
90 95 100 

acc ctg ate gcg ctg etc gac aac ggc aaa ccc gtc gca ggt gtc ate 451 
Thr Leu lie Ala Leu Leu Asp Asn Gly Lys Pro Val Ala Gly Val lie 
105 110 115 

tec gca ccc gca ctg get agg cgt tgg tgg gca tec gaa ggg gee ggc 4 99 
Ser Ala Pro Ala Leu Ala Arg Arg Trp Trp Ala Ser Glu Gly Ala Gly 
120 125 130 

gca tgg cgc acc ttc aac ggc age tec cca cgc aaa ctg tec gtg tec 547 
Ala Trp Arg Thr Phe Asn Gly Ser Ser Pro Arg Lys Leu Ser Val Ser 
135 140 145 

cag gtg tec aag ctt gac gac gee tec etc tec ttc tec tec etc tec 595 
Gin Val Ser Lys Leu Asp Asp Ala Ser Leu Ser Phe Ser Ser Leu Ser 
150 155 160 165 

ggc tgg gee gaa cga gat ttg cgc gat cag ttc gtc tec eta act gat 643 
Gly Trp Ala Glu Arg Asp Leu Arg Asp Gin Phe Val Ser Leu Thr Asp 
170 175 180 

acc acc tgg cga etc cgc ggc tac ggc gac ttc ttc tec tac tgc etc 691 
Thr Thr Trp Arg Leu Arg Gly Tyr Gly Asp Phe Phe Ser Tyr Cys Leu 
185 190 195 

gtc gee gaa ggt gee gtc gat ate gee get gaa cca gaa gtc age etc 739 
Val Ala Glu Gly Ala Val Asp lie Ala Ala Glu Pro Glu Val Ser Leu 
200 205 210 

tgg gat ctt get ccc ctg tec ate ctg gtc acc gaa gee gga gga aag 787 
Trp Asp Leu Ala Pro Leu Ser lie Leu Val Thr Glu Ala Gly Gly Lys 
215 220 225 

ttc acc tea ctg get ggc gtc gat gga cca cac ggt ggc gat gca gta 835 
Phe Thr Ser Leu Ala Gly Val Asp Gly Pro His Gly Gly Asp Ala Val 
230 235 240 245 

gee acc aac ggc ate ctg cac gat gag acg ctg gat cgt tta aaa 880 
Ala Thr Asn Gly lie Leu His Asp Glu Thr Leu Asp Arg Leu Lys 
250 255 260 
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tagactcccg ggttttgctt ggt 



<210> 280 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 280 

Met Ser Lys Tyr Ala Asp Asp Leu Ala Leu Ala Leu Glu Leu Ala Glu 
15 10 15 

Leu Ala Asp Ser lie Thr Leu Asp Arg Phe Glu Ala Ser Asp Leu Glu 
20 25 30 

Val Ser Ser Lys Pro Asp Met Thr Pro Val Ser Asp Ala Asp Leu Ala 
35 40 45 

Thr Glu Glu Ala Leu Arg Glu Lys lie Ala Thr Ala Arg Pro Ala Asp 
50 55 60 

Ser lie Leu Gly Glu Glu Phe Gly Gly Asp Val Glu Phe Ser Gly Arg 
65 70 75 80 

Gin Trp lie lie Asp Pro lie Asp Gly Thr Lys Asn Tyr Val Arg Gly 
85 90 95 

Val Pro Val Trp Ala Thr Leu lie Ala Leu Leu Asp Asn Gly Lys Pro 
100 105 110 

Val Ala Gly Val lie Ser Ala Pro Ala Leu Ala Arg Arg Trp Trp Ala 
115 120 125 

Ser Glu Gly Ala Gly Ala Trp Arg Thr Phe Asn Gly Ser Ser Pro Arg 
130 135 140 

Lys Leu Ser Val Ser Gin Val Ser Lys Leu Asp Asp Ala Ser Leu Ser 
145 150 155 160 

Phe Ser Ser Leu Ser Gly Trp Ala Glu Arg Asp Leu Arg Asp Gin Phe 
165 170 175 

Val Ser Leu Thr Asp Thr Thr Trp Arg Leu Arg Gly Tyr Gly Asp Phe 
180 185 190 

Phe Ser Tyr Cys Leu Val Ala Glu Gly Ala Val Asp lie Ala Ala Glu 
195 200 205 

Pro Glu Val Ser Leu Trp Asp Leu Ala Pro Leu Ser lie Leu Val Thr 
210 215 220 

Glu Ala Gly Gly Lys Phe Thr Ser "Leu Ala Gly Val Asp Gly Pro His 
225 230 235 240 

Gly Gly Asp Ala Val Ala Thr Asn Gly lie Leu His Asp Glu Thr Leu 
245 250 255 



Asp Arg Leu Lys 
260 
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<210> 281 
<211> 978 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (955) 

<223> RXA01570 

<400> 281 

cactgaactc cgttttggat ctcggcaaaa tcgaagccac cggatttagc gcaccgacct 60 

ggcagacccg cctcaacgac tacctcaagg aactctcaaa gtg aaa ggc ate ate 115 

Val Lys Gly lie lie 
1 5 

etc gca ggt ggc tec ggc acc egg etc tac ccc ate ace aag ggc ate 163 
Leu Ala Gly Gly Ser Gly Thr Arg Leu Tyr Pro lie Thr Lys Gly lie 
10 15 20 

tec aag caa ctg atg ccg att tac gac aaa ccc atg gtc tac tac cca 211 
Ser Lys Gin Leu Met Pro lie Tyr Asp Lys Pro Met Val Tyr Tyr Pro 
25 30 35 

ctg acc acg etc att cag gec ggc ate aaa gac ate ctg att ate acc 259 
Leu Thr Thr Leu lie Gin Ala Gly lie Lys Asp lie Leu lie lie Thr 
40 45 50 

acc cct gaa gac age gee tec ttt gaa cgc ttg ctt ggc gac ggc tec 307 
Thr Pro Glu Asp Ser Ala Ser Phe Glu Arg Leu Leu Gly Asp Gly Ser 
55 60 65 

tec tgg ggc ate aac etc acc tac gee gtc caa ccc tec ccc gac gga 355 
Ser Trp Gly lie Asn Leu Thr Tyr Ala Val Gin Pro Ser Pro Asp Gly 
70 75 80 85 

eta gee caa gca ttc ate ate ggc gag gaa ttc ate ggt gac gac gac 403 
Leu Ala Gin Ala Phe lie lie Gly Glu Glu Phe lie Gly Asp Asp Asp 
90 95 100 

gtc gcg ttg gtg ctt ggc gat aac ate ttc gac ggc gca caa ctt ggc 451 
Val Ala Leu Val Leu Gly Asp Asn lie Phe Asp Gly Ala Gin Leu Gly 
105 110 115 

cac gca eta aag cag tgc tec aac ccc gac ggt ggc att gtc ttt get 499 
His Ala Leu Lys Gin Cys Ser Asn Pro Asp Gly Gly lie Val Phe Ala 
120 125 130 

tat gag gtc tec gat cct gag cgt tat ggc gtg gtg gaa ttt gat get 547 
Tyr Glu Val Ser Asp Pro Glu Arg Tyr Gly Val Val Glu Phe Asp Ala 
135 140 145 

get aat aag gcg gtg tct att gaa gaa aag ccc acc gcg cca aaa tec 595 
Ala Asn Lys Ala Val Ser lie Glu Glu Lys Pro Thr Ala Pro Lys Ser 
150 155 160 165 



aac ttt gec gtg gta gga eta tat ttc tac gac aat cgc gtg gtg gac 643 
Asn Phe Ala Val Val Gly Leu Tyr Phe Tyr Asp Asn Arg Val Val Asp 
170 175 180 
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ate gec aag tea ate aag cct tec teg cgt ggc gaa ctg gaa ate ace 691 
lie Ala Lys Ser lie Lys Pro Ser Ser Arg Gly Glu Leu Glu lie Thr 
185 190 195 

tec gtt aac gat gee tac etc cag caa ggt get tta act gtg cag cgc 739 
Ser Val Asn Asp Ala Tyr Leu Gin Gin Gly Ala Leu Thr Val Gin Arg 
200 205 210 

ctg gac cgt ggc gat gtc tgg tta gat ace ggc aca ate gat tec atg 787 
Leu Asp Arg Gly Asp Val Trp Leu Asp Thr Gly Thr lie Asp Ser Met 
215 220 225 

tec gag gcg tct tec tat gtt gag gtc ctg caa aaa cgt acc ggc aac 835 
Ser Glu Ala Ser Ser Tyr Val Glu Val Leu Gin Lys Arg Thr Gly Asn 
230 235 240 245 

ate ate gga tec ccc gaa gtc get gcg tac cgc gaa ggt ttc ate aca 883 
lie lie Gly Ser Pro Glu Val Ala Ala Tyr Arg Glu Gly Phe lie Thr 
250 255 260 

get gaa gaa etc aca gtg ctt ggt gag gaa ctg aag aaa tea ggc tac 931 
Ala Glu Glu Leu Thr Val Leu Gly Glu Glu Leu Lys Lys Ser Gly Tyr 
265 270 275 

gga aac tac ctg ctg aga get ttg taatttaegg tgtggttgtg gag 978 
Gly Asn Tyr Leu Leu Arg Ala Leu 
280 285 



<210> 282 
<211> 285 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 282 

Val Lys Gly lie lie Leu Ala Gly Gly Ser Gly Thr Arg Leu Tyr Pro 
15 10 15 

lie Thr Lys Gly lie Ser Lys Gin Leu Met Pro lie Tyr Asp Lys Pro 
20 25 30 

Met Val Tyr Tyr Pro Leu Thr Thr Leu lie Gin Ala Gly lie Lys Asp 
35 40 45 

lie Leu lie He Thr Thr Pro Glu Asp Ser Ala Ser Phe Glu Arg Leu 
50 55 60 

Leu Gly Asp Gly Ser Ser Trp Gly He Asn Leu Thr Tyr Ala Val Gin 
65 70 75 80 

Pro Ser Pro Asp Gly Leu Ala Gin Ala Phe He He Gly Glu Glu Phe 
85 90 95 

He Gly Asp Asp Asp Val Ala Leu Val Leu Gly Asp Asn lie Phe Asp 
100 105 110 

Gly Ala Gin Leu Gly His Ala Leu Lys Gin Cys Ser Asn Pro Asp Gly 
115 120 125 

Gly He Val Phe Ala Tyr Glu Val Ser Asp Pro Glu Arg Tyr Gly Val 
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130 

Val Glu Phe Asp 
145 

Thr Ala Pro Lys 



Asn Arg Val Val 
180 

Glu Leu Glu lie 
195 

Leu Thr Val Gin 
210 

Thr lie Asp Ser 
225 

Lys Arg Thr Gly 



Glu Gly Phe lie 
260 

Lys Lys Ser Gly 
275 



135 

Ala Ala Asn Lys 
150 

Ser Asn Phe Ala 
165 

Asp lie Ala Lys 



Thr Ser Val Asn 
200 

Arg Leu Asp Arg 
215 

Met Ser Glu Ala 
230 

Asn lie lie Gly 
245 

Thr Ala Glu Glu 



Tyr Gly Asn Tyr 
280 



140 

Ala Val Ser lie 
155 

Val Val Gly Leu 
170 

Ser lie Lys Pro 
185 

Asp Ala Tyr Leu 



Gly Asp Val Trp 
220 

Ser Ser Tyr Val 
235 

Ser Pro Glu Val 
250 

Leu Thr Val Leu 
265 

Leu Leu Arg Ala 



Glu Glu Lys Pro 
160 

Tyr Phe Tyr Asp 
175 

Ser Ser Arg Gly 
190 

Gin Gin Gly Ala 
205 

Leu Asp Thr Gly 



Glu Val Leu Gin 
240 

Ala Ala Tyr Arg 
255 

Gly Glu Glu Leu 
270 

Leu 
285 



<210> 283 
<211> 891 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (868) 

<223> RXA02666 

<400> 283 

gctcggcgac gaggaagaga agaaggacgc attcgacgac ttcgacgatt ccgacgtgga 60 

tcttgacgat ctgagcttcg acgacgaaga ttagacgccc atg teg tct aca cga 115 

Met Ser Ser Thr Arg 



ate ccc gtc ate gca etc etc gcg gcg gcg ggg cgc gga ace cgc etc 163 

lie Pro Val lie Ala Leu Leu Ala Ala Ala Gly Arg Gly Thr Arg Leu 

10 15 20 

ggc gga ccc ate ccc aaa gca ttc gtc acg ttg cgt gaa cgc aca ctt 211 

Gly Gly Pro lie Pro Lys Ala Phe Val Thr Leu Arg Glu Arg Thr Leu 

25 30 35 

tta gag cgc teg etc caa gee atg etc acc tec gaa age gtc gac gaa 259 

Leu Glu Arg Ser Leu Gin Ala Met Leu Thr Ser Glu Ser Val Asp Glu 

40 45 50 



ate ate ate etc gtc age ccc gac atg gaa acc tac gee cgc gat ttg 
lie lie lie Leu Val Ser Pro Asp Met Glu Thr Tyr Ala Arg Asp Leu 



307 
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55 60 65 

ctg cgc aaa cgc ggt ctt ttg aac gac ccc gaa ggg gta cgc gta egg 355 
Leu Arg Lys Arg Gly Leu Leu Asn Asp Pro Glu Gly Val Arg Val Arg 
70 75 80 85 

etc gtg cac ggc ggc ggg gag cgc gcg gac teg gtc tgg gca ggc ctt 403 
Leu Val His Gly Gly Gly Glu Arg Ala Asp Ser Val Trp Ala Gly Leu 
90 95 100 

cag gca att teg ctt gac gac gec acc ccc gat gca att gtc tta ate 451 
Gin Ala lie Ser Leu Asp Asp Ala Thr Pro Asp Ala lie Val Leu lie 
105 110 115 

cac gac age gec cga gcg etc aca cca ccc ggc atg att gcg cgc gtg 4 99 
His Asp Ser Ala Arg Ala Leu Thr Pro Pro Gly Met lie Ala Arg Val 
120 125 130 

gtg cgc aaa gtc cac gaa ggc gec acc gca gtc ate cca gta ctg cca 547 
Val Arg Lys Val His Glu Gly Ala Thr Ala Val He Pro Val Leu Pro 
135 140 145 

gta teg gac acc ate aaa cga gtg tec cct gat ggc gga gta gtt gtc 595 
Val Ser Asp Thr He Lys Arg Val Ser Pro Asp Gly Gly Val Val Val 
150 155 160 165 

gac aca ccc aac cgt gca gaa ctt cgc gee gtc caa acc cca caa ggc 643 
Asp Thr Pro Asn Arg Ala Glu Leu Arg Ala Val Gin Thr Pro Gin Gly 
170 175 180 

ttc ctg ctg tec gaa ctt gtt gca gcg aat gag aaa ttc ttc gec gac 691 
Phe Leu Leu Ser Glu Leu Val Ala Ala Asn Glu Lys Phe Phe Ala Asp 
185 190 195 

ccc aac cca ggc ttc ate cca acc gat gac gec age ttg atg gaa tgg 739 
Pro Asn Pro Gly Phe He Pro Thr Asp Asp Ala Ser Leu Met Glu Trp 
200 205 210 

tac ggc gca gat gta gtc tgc gta caa ggc gac cca atg gcg ttt aaa 787 
Tyr Gly Ala Asp Val Val Cys Val Gin Gly Asp Pro Met Ala Phe Lys 
215 220 225 

gta aca acc ccc att gat atg atg ctg gca caa cgc ate acc gac gaa 835 
Val Thr Thr Pro He Asp Met Met Leu Ala Gin Arg He Thr Asp Glu 
230 235 240 245 

gec gaa ccc aca ata ttt gag gta cca ggt gac taacccaatc atcccccgcg 888 
Ala Glu Pro Thr He Phe Glu Val Pro Gly Asp 
250 255 

tag 891 



<210> 284 
<211> 256 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 284 

Met Ser Ser Thr Arg He Pro Val He Ala Leu Leu Ala Ala Ala Gly 
15 10 15 
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Arg Gly Thr Arg Leu Gly Gly Pro lie Pro Lys Ala Phe Val Thr Leu 
20 25 30 

Arg Glu Arg Thr Leu Leu Glu Arg Ser Leu Gin Ala Met Leu Thr Ser 
35 40 45 

Glu Ser Val Asp Glu lie lie lie Leu Val Ser Pro Asp Met Glu Thr 
50 55 60 

Tyr Ala Arg Asp Leu Leu Arg Lys Arg Gly Leu Leu Asn Asp Pro Glu 
65 70 75 80 

Gly Val Arg Val Arg Leu Val His Gly Gly Gly Glu Arg Ala Asp Ser 
85 90 95 

Val Trp Ala Gly Leu Gin Ala lie Ser Leu Asp Asp Ala Thr Pro Asp 
100 105 110 

Ala lie Val Leu lie His Asp Ser Ala Arg Ala Leu Thr Pro Pro Gly 
115 120 125 

Met lie Ala Arg Val Val Arg Lys Val His Glu Gly Ala Thr Ala Val 
130 135 140 

lie Pro Val Leu Pro Val Ser Asp Thr lie Lys Arg Val Ser Pro Asp 
145 150 155 160 

Gly Gly Val Val Val Asp Thr Pro Asn Arg Ala Glu Leu Arg Ala Val 
165 170 175 

Gin Thr Pro Gin Gly Phe Leu Leu Ser Glu Leu Val Ala Ala Asn Glu 
180 185 190 

Lys Phe Phe Ala Asp Pro Asn Pro Gly Phe lie Pro Thr Asp Asp Ala 
195 200 205 

Ser Leu Met Glu Trp Tyr Gly Ala Asp Val Val Cys Val Gin Gly Asp 
210 215 220 

Pro Met Ala Phe Lys Val Thr Thr Pro lie Asp Met Met Leu Ala Gin 
225 230 235 240 

Arg lie Thr Asp Glu Ala Glu Pro Thr lie Phe Glu Val Pro Gly Asp 
245 250 255 



<210> 285 
<211> 1056 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1033) 
<223> RXA00825 

<400> 285 
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cccgttcatg ctgggctttg gtgcggtgat ggcaactatt tgtctgatca ttgtgagttt 60 

tagtgcacgc cgattctgag aaacaactaa agtgagccac atg cgc aca gta gtt 115 

Met Arg Thr Val Val 
1 5 

acc ggc ggt gcc ggc ttc ate gga tec cat etc gtt gac ctt ttg ate 163 
Thr Gly Gly Ala Gly Phe lie Gly Ser His Leu Val Asp Leu Leu lie 
10 15 20 

aag gaa ggc cac gag gtc gtt gtg ate gat aac etc tec cgc gga cgc 211 
Lys Glu Gly His Glu Val Val Val lie Asp Asn Leu Ser Arg Gly Arg 
25 30 35 

ctg gag aat etc tec gat gcg gaa gcc acc gga aaa etc acc ttt gtg 259 
Leu Glu Asn Leu Ser Asp Ala Glu Ala Thr Gly Lys Leu Thr Phe Val 
40 45 50 

gaa gcc gat ctt etc gac gtt gat ttc aac gag ttt eta gga acc cac 307 
Glu Ala Asp Leu Leu Asp Val Asp Phe Asn Glu Phe Leu Gly Thr His 
55 60 65 

aag cct gag gtt att ttc cac ctg gca gcg caa ate gat gtg cgc cac 355 
Lys Pro Glu Val lie Phe His Leu Ala Ala Gin lie Asp Val Arg His 
70 75 80 85 

tct gtt gta gat cct ctt cac gac gcc gaa acc aac att ttg tec acc 403 
Ser Val Val Asp Pro Leu His Asp Ala Glu Thr Asn lie Leu Ser Thr 
90 95 100 

ate cgc ate get gac get gcc cgc cag cac ggt gtt cgc aag gtt gtc 451 
lie Arg He Ala Asp Ala Ala Arg Gin His Gly Val Arg Lys Val Val 
105 110 115 

ttt acc tec tea ggc ggt tec att tac ggt gag cct teg gaa ttc cca 499 
Phe Thr Ser Ser Gly Gly Ser He Tyr Gly Glu Pro Ser Glu Phe Pro 
120 125 130 

gtt gat gaa acc gtg cca gtg gat cca cat tec cct tat gcg gca tec 547 
Val Asp Glu Thr Val Pro Val Asp Pro His Ser Pro Tyr Ala Ala Ser 
135 140 145 

aag gtg tec ggt gaa att tac ctg aac acc ttc cgc cac ctg tac ggc 595 
Lys Val Ser Gly Glu He Tyr Leu Asn Thr Phe Arg His Leu Tyr Gly 
150 155 160 165 

tta gac tgt tct cac ate gca ccg gca aat gtt tac ggc cca cgc caa 643 
Leu Asp Cys Ser His He Ala Pro Ala Asn Val Tyr Gly Pro Arg Gin 
170 175 180 

gat cca cac ggt gaa gca gga gtt gtg gcc att ttc gcg ctg cga ctt 691 
Asp Pro His Gly Glu Ala Gly Val Val Ala He Phe Ala Leu Arg Leu 
185 190 195 

ctg gga ggc ctg gac acc aag gta ttc ggc gac ggc gga aac acc cgc 739 
Leu Gly Gly Leu Asp Thr Lys Val Phe Gly Asp Gly Gly Asn Thr Arg 
200 205 210 



gac tac gtc tac gtc ggt gac gta gtt cgt get ttc tac ctg get tct 
Asp Tyr Val Tyr Val Gly Asp Val Val Arg Ala Phe Tyr Leu Ala Ser 
215 220 225 



787 
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ggg gaa ate ggt ggg gga gag cgc ttc aac att ggc acc tct gtg gaa 835 
Gly Glu He Gly Gly Gly Glu Arg Phe Asn He Gly Thr Ser Val Glu 
230 235 240 245 

acc tct gac cgc cag ctg cac acc etc gtg gec act gcg gca ggt tec 883 
Thr Ser Asp Arg Gin Leu His Thr Leu Val Ala Thr Ala Ala Gly Ser 
250 255 260 

aaa gat gat cct gaa tat gca cct gca cgt etc ggc gat gtg cca cgc 931 
Lys Asp Asp Pro Glu Tyr Ala Pro Ala Arg Leu Gly Asp Val Pro Arg 
265 270 275 

agt gca etc age ttc ggc aag gee aaa gag gtg ctt ggt tgg gag cct 979 
Ser Ala Leu Ser Phe Gly Lys Ala Lys Glu Val Leu Gly Trp Glu Pro 
280 285 290 

gag gtg aac ate gaa caa ggt gtg gee aag act gtg gag tac ttc cgc 1027 
Glu Val Asn He Glu Gin Gly Val Ala Lys Thr Val Glu Tyr Phe Arg 
295 300 305 

act cac taggggaaaa tccaccacaa ate 1056 

Thr His 

310 



<210> 286 
<211> 311 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 286 

Met Arg Thr Val Val Thr Gly Gly Ala Gly Phe He Gly Ser His Leu 
15 10 15 

Val Asp Leu Leu He Lys Glu Gly His Glu Val Val Val He Asp Asn 
20 25 30 

Leu Ser Arg Gly Arg Leu Glu Asn Leu Ser Asp Ala Glu Ala Thr Gly 
35 40 45 

Lys Leu Thr Phe Val Glu Ala Asp Leu Leu Asp Val Asp Phe Asn Glu 
50 55 60 

Phe Leu Gly Thr His Lys Pro Glu Val He Phe His Leu Ala Ala Gin 
65 70 75 80 

He Asp Val Arg His Ser Val Val Asp Pro Leu His Asp Ala Glu Thr 
85 90 95 

Asn He Leu Ser Thr He Arg He Ala Asp Ala Ala Arg Gin His Gly 
100 105 110 

Val Arg Lys Val Val Phe Thr Ser Ser Gly Gly Ser He Tyr Gly Glu 
115 120 125 

Pro Ser Glu Phe Pro Val Asp Glu Thr Val Pro Val Asp Pro His Ser 
130 135 140 

Pro Tyr Ala Ala Ser Lys Val Ser Gly Glu He Tyr Leu Asn Thr Phe 
145 150 155 160 
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Arg His Leu 
Tyr Gly Pro 



Phe Ala Leu 
195 

Gly Gly Asn 
210 

Phe Tyr Leu 
225 

Gly Thr Ser 



Thr Ala Ala 



Gly Asp Val 
275 

Leu Gly Trp 
290 

Val Glu Tyr 
305 



Tyr Gly 
165 

Arg Gin 
180 

Arg Leu 
Thr Arg 
Ala Ser 



Val Glu 
245 



Leu Asp Cys Ser 
Asp Pro 
Leu Gly 



His Gly 
185 



Gly Leu 
200 



Asp Tyr 
215 



Val Tyr 
He Gly 
Thr Ser Asp Arg 



Gly Glu 
230 



His He Ala Pro Ala Asn Val 
170 175 

Glu Ala Gly Val Val Ala He 
190 

Asp Thr Lys Val Phe Gly Asp 
205 

Val Gly Asp Val Val Arg Ala 
220 

Gly Gly Glu Arg Phe Asn He 
235 24 0 

Gin Leu His Thr Leu Val Ala 
250 255 



Gly Ser Lys Asp Asp Pro Glu Tyr Ala Pro Ala Arg Leu 
260 265 270 



Pro Arg Ser Ala 



Leu Ser Phe Gly Lys Ala Lys 
280 285 



Glu Val 



Glu Pro Glu Val Asn He Glu Gin Gly Val Ala Lys Thr 
295 300 



Phe Arg 



Thr His 
310 



<210> 287 
<211> 1134 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1111) 

<223> RXA01887 

<400> 287 

catctttaca ggaaacccct tgacggcatc aatgggtggt atctagtatc tactagaacg 60 

ttatagtaga acgttctagt aaaacttgga aggatgaaaa atg tea gtc aaa ctt 115 

Met Ser Val Lys Leu 
1 5 

gec etc ate ggt get gga cgc ate gga tea aat cac gca cgc ctg ate 163 
Ala Leu He Gly Ala Gly Arg lie Gly Ser Asn His Ala Arg Leu He 
10 15 20 

aca aac cac gtg ate ggc tct gaa ctg gtc gee gtc gtt gac cca act 211 
Thr Asn His Val He Gly Ser Glu Leu Val Ala Val Val Asp Pro Thr 
25 30 35 



ccc aac gca gaa ace etc get gat gaa ttg ggc gee gtt gcg ttc tct 259 
Pro Asn Ala Glu Thr Leu Ala Asp Glu Leu Gly Ala Val Ala Phe Ser 
40 45 50 



BGM26CP 
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aac cca gat gac gtc ctg acc cgc gat gac att gac gcg gtt ttg att 307 
Asn Pro Asp Asp Val Leu Thr Arg Asp Asp lie Asp Ala Val Leu lie 
55 60 65 

get aca cca gca cga acc cac gcg gat etc gtg gtc aaa gca gcg gca 355 
Ala Thr Pro Ala Arg Thr His Ala Asp Leu Val Val Lys Ala Ala Ala 
70 75 80 85 

gcg ggc aag cac gtg ttt gtg gaa aag ccc atg gec gtc acc etc gag 403 
Ala Gly Lys His Val Phe Val Glu Lys Pro Met Ala Val Thr Leu Glu 
90 95 100 

gac gca gat cgt gee ate aac gca gca cgc gaa gca aac act gtc ctg 451 
Asp Ala Asp Arg Ala lie Asn Ala Ala Arg Glu Ala Asn Thr Val Leu 
105 110 115 

cag gtg ggc ttc aat cgt cgt ttc gcg gca ggt ttc get gca gca cgc 4 99 
Gin Val Gly Phe Asn Arg Arg Phe Ala Ala Gly Phe Ala Ala Ala Arg 
120 125 130 

gca cgc att gac gca ggc gat ate ggc acc cca cag ctg ctt cgt tec 547 
Ala Arg lie Asp Ala Gly Asp lie Gly Thr Pro Gin Leu Leu Arg Ser 
135 140 145 

gtg acc cgc gat cca gga cca ttc acc get gac ccc aac aag ate cct 595 
Val Thr Arg Asp Pro Gly Pro Phe Thr Ala Asp Pro Asn Lys lie Pro 
150 155 160 165 

cag tgg acc ate ttc ctg gaa acc etc ate cac gat ttc gat gcg ctg 643 
Gin Trp Thr lie Phe Leu Glu Thr Leu lie His Asp Phe Asp Ala Leu 
170 175 180 

tgc tac etc aac cca ggc gca acc cca gtg gaa gta acc get cac get 691 
Cys Tyr Leu Asn Pro Gly Ala Thr Pro Val Glu Val Thr Ala His Ala 
185 190 195 

gat tgc etc gtc gtt cca gaa get get ggc act ggc ttc etc gac acc 739 
Asp Cys Leu Val Val Pro Glu Ala Ala Gly Thr Gly Phe Leu Asp Thr 
200 205 210 

gca gtg gtg act gtc cgt ttt gat aac gga gca att ggt act gca gaa 787 
Ala Val Val Thr Val Arg Phe Asp Asn Gly Ala He Gly Thr Ala Glu 
215 220 225 

gca age ttc age gca gee tat ggt tat gac gtt cgc ggt gaa gtc ttc 835 
Ala Ser Phe Ser Ala Ala Tyr Gly Tyr Asp Val Arg Gly Glu Val Phe 
230 235 240 245 

gga tec aag ggc atg atg acc gca ggc gac gcg cgc gca acc aac atg 883 
Gly Ser Lys Gly Met Met Thr Ala Gly Asp Ala Arg Ala Thr Asn Met 
250 255 260 

act ttc tac ggc get gag ggc ate gcg get gee acc tea cgc gcg gat 931 
Thr Phe Tyr Gly Ala Glu Gly He Ala Ala Ala Thr Ser Arg Ala Asp 
265 270 275 

acc gat ctg etc tec gat get tac cga get gaa ttc caa get ttc gtc 979 
Thr Asp Leu Leu Ser Asp Ala Tyr Arg Ala Glu Phe Gin Ala Phe Val 
280 285 290 

gac tec ate cgt acc aac acc cct tec aag gtt cca ggc gaa get gca 1027 
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Asp Ser lie Arg Thr Asn Thr Pro Ser Lys Val Pro Gly Glu Ala Ala 
295 300 305 

cgc acc gca eta etc ate gca etc ggc gee ate cga age gta gaa acc 1075 
Arg Thr Ala Leu Leu lie Ala Leu Gly Ala lie Arg Ser Val Glu Thr 
310 315 320 325 

ggc gca acc ate aac ctt get gaa age ate gag gtt taaccatgac 1121 
Gly Ala Thr lie Asn Leu Ala Glu Ser lie Glu Val 
330 335 

ttttaaactc gca 1134 



<210> 288 
<211> 337 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 288 

Met Ser Val Lys Leu Ala Leu lie Gly Ala Gly Arg lie Gly Ser Asn 
15 10 15 

His Ala Arg Leu lie Thr Asn His Val lie Gly Ser Glu Leu Val Ala 
20 25 30 

Val Val Asp Pro Thr Pro Asn Ala Glu Thr Leu Ala Asp Glu Leu Gly 
35 40 45 

Ala Val Ala Phe Ser Asn Pro Asp Asp Val Leu Thr Arg Asp Asp lie 
50 55 60 

Asp Ala Val Leu lie Ala Thr Pro Ala Arg Thr His Ala Asp Leu Val 
65 70 75 80 

Val Lys Ala Ala Ala Ala Gly Lys His Val Phe Val Glu Lys Pro Met 
85 90 95 

Ala Val Thr Leu Glu Asp Ala Asp Arg Ala lie Asn Ala Ala Arg Glu 
100 105 110 

Ala Asn Thr Val Leu Gin Val Gly Phe Asn Arg Arg Phe Ala Ala Gly 
115 120 125 

Phe Ala Ala Ala Arg Ala Arg lie Asp Ala Gly Asp lie Gly Thr Pro 
130 135 140 

Gin Leu Leu Arg Ser Val Thr Arg Asp Pro Gly Pro Phe Thr Ala Asp 
145 150 155 160 

Pro Asn Lys lie Pro Gin Trp Thr lie Phe Leu Glu Thr Leu lie His 
165 170 175 

Asp Phe Asp Ala Leu Cys Tyr Leu Asn Pro Gly Ala Thr Pro Val Glu 
180 185 190 

Val Thr Ala His Ala Asp Cys Leu Val Val Pro Glu Ala Ala Gly Thr 
195 200 205 



Gly Phe Leu Asp Thr Ala Val Val 
210 215 



Thr Val Arg Phe Asp Asn Gly Ala 
220 
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lie Gly Thr Ala 
225 

Arg Gly Glu Val 



Arg Ala Thr Asn 
260 

Thr Ser Arg Ala 
275 

Phe Gin Ala Phe 
290 

Pro Gly Glu Ala 
305 

Arg Ser Val Glu 



Val 



Glu Ala Ser Phe 
230 

Phe Gly Ser Lys 
245 

Met Thr Phe Tyr 



Asp Thr Asp Leu 
280 

Val Asp Ser lie 
295 

Ala Arg Thr Ala 
310 

Thr Gly Ala Thr 
325 



Ser Ala Ala Tyr 
235 

Gly Met Met Thr 
250 

Gly Ala Glu Gly 
265 

Leu Ser Asp Ala 



Arg Thr Asn Thr 
300 

Leu Leu lie Ala 
315 

lie Asn Leu Ala 
330 



Gly Tyr Asp Val 
240 

Ala Gly Asp Ala 
255 

lie Ala Ala Ala 
270 

Tyr Arg Ala Glu 
285 

Pro Ser Lys Val 



Leu Gly Ala lie 
320 

Glu Ser lie Glu 
335 



<210> 289 
<211> 996 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (973) 

<223> RXN00013 

<400> 289 

ctgcagaaaa ttcgggacgc atgattgcac atattacccg caccgattgt gattcttaga 60 

acgccacctt attcagcaca cttggccgac ggcatgcaca atg gaa ggc atg act 115 

Met Glu Gly Met Thr 
1 5 

aat cca gag cag aca cat ccc get gca age etc gaa gac atg ate aaa 163 
Asn Pro Glu Gin Thr His Pro Ala Ala Ser Leu Glu Asp Met lie Lys 
10 15 20 

acc ate aca aag acc ttc gtg att get cac gat cag gat tct gat gag 211 
Thr lie Thr Lys Thr Phe Val lie Ala His Asp Gin Asp Ser Asp Glu 
25 30 35 

cat ctt gcg cag gca ctg gtg tac aac get gga cgt ttg gca tgg cgc 259 
His Leu Ala Gin Ala Leu Val Tyr Asn Ala Gly Arg Leu Ala Trp Arg 
40 45 50 

atg cgc gaa aac ggt gtg gat acg gat tac aag act tct gtg tct gat 307 
Met Arg Glu Asn Gly Val Asp Thr Asp Tyr Lys Thr Ser Val Ser Asp 
55 60 65 



gtg gtc acg gat gee gat cgt gcg gec gag gee ttc gtc gca ggc gtt 
Val Val Thr Asp Ala Asp Arg Ala Ala Glu Ala Phe Val Ala Gly Val 



355 
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70 75 80 85 

ctt gaa gcg ttg egg cct gag gac ggc gtg ctt ggc gag gaa ggc gcg 403 
Leu Glu Ala Leu Arg Pro Glu Asp Gly Val Leu Gly Glu Glu Gly Ala 
90 95 100 

gac egg gcg teg aaa age gga aaa ace tgg gtc ate gac ccg gtt gat 451 
Asp Arg Ala Ser Lys Ser Gly Lys Thr Trp Val lie Asp Pro Val Asp 
105 110 115 

ggc ace tac aac ttc acc cag ggc tea gat tat tgg tgc teg gcg etc 499 
Gly Thr Tyr Asn Phe Thr Gin Gly Ser Asp Tyr Trp Cys Ser Ala Leu 
120 125 130 

gcg ctg gtc gag ggc gat cca tec gcg cca teg cgc gtg ctt ttc ggc 547 
Ala Leu Val Glu Gly Asp Pro Ser Ala Pro Ser Arg Val Leu Phe Gly 
135 140 145 

gee gta cac cgc cca gee atg ggt tat acg tgg ttc ggt ggc ccg gga 595 
Ala Val His Arg Pro Ala Met Gly Tyr Thr Trp Phe Gly Gly Pro Gly 
150 155 160 165 

ate cgc acc acg etc gac ggc aag gag eta gat ttg ctt gtc gac gee 643 
lie Arg Thr Thr Leu Asp Gly Lys Glu Leu Asp Leu Leu Val Asp Ala 
170 175 180 

ccc etc aat caa ate tec ctg gee acc tac ate cac ccg tea cgc ate 691 
Pro Leu Asn Gin lie Ser Leu Ala Thr Tyr lie His Pro Ser Arg lie 
185 190 195 

gcg gaa cct gat att caa aag gcg tgg atg age gtt gee acc cac cct 739 
Ala Glu Pro Asp lie Gin Lys Ala Trp Met Ser Val Ala Thr His Pro 
200 205 210 

gca acg ctg cgc atg ttc ggc gee ggc tec ate gat ttg gee aac ate 787 
Ala Thr Leu Arg Met Phe Gly Ala Gly Ser lie Asp Leu Ala Asn lie 
215 220 225 

gee gac ggc age atg ggc gca tgg gtg cag cac age gtc gca gat tgg 835 
Ala Asp Gly Ser Met Gly Ala Trp Val Gin His Ser Val Ala Asp Trp 
230 235 240 245 

gac tgg eta ccc ggc cgc gca etc ate gaa ggc gtc ggc gga gca tgc 883 
Asp Trp Leu Pro Gly Arg Ala Leu lie Glu Gly Val Gly Gly Ala Cys 
250 255 260 

ate aaa gtg acc gee ggc ggc gtc gaa tgg tec gtt gca gga aac gcg 931 
He Lys Val Thr Ala Gly Gly Val Glu Trp Ser Val Ala Gly Asn Ala 
265 270 275 

gaa gca gtt agt gag ate tec gaa act tta age gca eta gac 973 
Glu Ala Val Ser Glu He Ser Glu Thr Leu Ser Ala Leu Asp 
280 285 290 

taacaacaca tgagcaaata tgc 996 



<210> 290 
<211> 291 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 290 

Met Glu Gly Met Thr Asn Pro Glu Gin Thr His Pro Ala Ala Ser Leu 
15 10 15 

Glu Asp Met lie Lys Thr lie Thr Lys Thr Phe Val lie Ala His Asp 
20 25 30 

Gin Asp Ser Asp Glu His Leu Ala Gin Ala Leu Val Tyr Asn Ala Gly 
35 40 45 

Arg Leu Ala Trp Arg Met Arg Glu Asn Gly Val Asp Thr Asp Tyr Lys 
50 55 60 

Thr Ser Val Ser Asp Val Val Thr Asp Ala Asp Arg Ala Ala Glu Ala 
65 70 75 80 

Phe Val Ala Gly Val Leu Glu Ala Leu Arg Pro Glu Asp Gly Val Leu 
85 90 95 

Gly Glu Glu Gly Ala Asp Arg Ala Ser Lys Ser Gly Lys Thr Trp Val 
100 105 110 

lie Asp Pro Val Asp Gly Thr Tyr Asn Phe Thr Gin Gly Ser Asp Tyr 
115 120 125 

Trp Cys Ser Ala Leu Ala Leu Val Glu Gly Asp Pro Ser Ala Pro Ser 
130 135 140 

Arg Val Leu Phe Gly Ala Val His Arg Pro Ala Met Gly Tyr Thr Trp 
145 150 155 160 

Phe Gly Gly Pro Gly lie Arg Thr Thr Leu Asp Gly Lys Glu Leu Asp 
165 170 175 

Leu Leu Val Asp Ala Pro Leu Asn Gin lie Ser Leu Ala Thr Tyr lie 
180 185 190 

His Pro Ser Arg lie Ala Glu Pro Asp lie Gin Lys Ala Trp Met Ser 
195 200 205 

Val Ala Thr His Pro Ala Thr Leu Arg Met Phe Gly Ala Gly Ser lie 
210 215 220 

Asp Leu Ala Asn lie Ala Asp Gly Ser Met Gly Ala Trp Val Gin His 
225 230 235 240 

Ser Val Ala Asp Trp Asp Trp Leu Pro Gly Arg Ala Leu lie Glu Gly 
245 250 255 

Val Gly Gly Ala Cys He Lys Val Thr Ala Gly Gly Val Glu Trp Ser 
260 265 270 

Val Ala Gly Asn Ala Glu Ala Val Ser Glu He Ser Glu Thr Leu Ser 
275 280 285 

Ala Leu Asp 
290 



<210> 291 



BGI-126CP 



-414- 



<211> 996 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (973) 

<223> FRXA00013 

<400> 291 

ctgcagaaaa ttcgggacgc atgattgcac atattacccg caccgattgt gattcttaga 60 

acgccacctt attcagcaca cttggccgac ggcatgcaca atg gaa ggc atg act 115 

Met Glu Gly Met Thr 
1 5 

aat cca gag cag aca cat ccc get gca age etc gaa gac atg ate aaa 163 
Asn Pro Glu Gin Thr His Pro Ala Ala Ser Leu Glu Asp Met lie Lys 
10 15 20 

acc ate aca aag acc ttc gtg att get cac gat cag gat tct gat gag 211 
Thr lie Thr Lys Thr Phe Val lie Ala His Asp Gin Asp Ser Asp Glu 
25 30 35 

cat ctt gcg cag gca ctg gtg tac aac get gga cgt ttg gca tgg cgc 259 
His Leu Ala Gin Ala Leu Val Tyr Asn Ala Gly Arg Leu Ala Trp Arg 
40 45 50 

atg cgc gaa aac ggt gtg gat acg gat tac aag act tct gtg tct gat 307 
Met Arg Glu Asn Gly Val Asp Thr Asp Tyr Lys Thr Ser Val Ser Asp 
55 60 65 

gtg gtc acg gat gec gat cgt gcg gec gag gee ttc gtc gca ggc gtt 355 
Val Val Thr Asp Ala Asp Arg Ala Ala Glu Ala Phe Val Ala Gly Val 
70 75 80 85 

ctt gaa gcg ttg egg cct gag gac ggc gtg ctt ggc gag gaa ggc gcg 4 03 
Leu Glu Ala Leu Arg Pro Glu Asp Gly Val Leu Gly Glu Glu Gly Ala 
90 95 100 

gac egg gcg teg aaa age gga aaa acc tgg gtc ate gac ccg gtt gat 451 
Asp Arg Ala Ser Lys Ser Gly Lys Thr Trp Val lie Asp Pro Val Asp 
105 110 115 

ggc acc tac aac ttc acc cag ggc tea gat tat tgg tgc teg gcg etc 4 99 
Gly Thr Tyr Asn Phe Thr Gin Gly Ser Asp Tyr Trp Cys Ser Ala Leu 
120 125 130 

gcg ctg gtc gag ggc gat cca tec gcg cca teg cgc gtg ctt ttc ggc 547 
Ala Leu Val Glu Gly Asp Pro Ser Ala Pro Ser Arg Val Leu Phe Gly 
135 140 145 

gee gta cac cgc cca gee atg ggt tat acg tgg ttc ggt ggc ccg gga 595 
Ala Val His Arg Pro Ala Met Gly Tyr Thr Trp Phe Gly Gly Pro Gly 
150 155 160 165 

ate cgc acc acg etc gac ggc aag gag eta gat ttg ctt gtc gac gee 643 
lie Arg Thr Thr Leu Asp Gly Lys Glu Leu Asp Leu Leu Val Asp Ala 
170 175 180 



ccc etc aat caa ate tec ctg gee acc tac ate cac ccg tea cgc ate 



691 
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Pro Leu Asn Gin lie Ser Leu Ala Thr Tyr lie His Pro Ser Arg lie 
185 190 195 

gcg gaa cct gat att caa aag gcg tgg atg age gtt gec acc cac cct 739 
Ala Glu Pro Asp lie Gin Lys Ala Trp Met Ser Val Ala Thr His Pro 
200 205 210 

gca acg ctg cgc atg ttc ggc gec ggc tec ate gat ttg gee aac ate 787 
Ala Thr Leu Arg Met Phe Gly Ala Gly Ser lie Asp Leu Ala Asn lie 
215 220 225 

gee gac ggc age atg ggc gca tgg gtg cag cac age gtc gca gat tgg 835 
Ala Asp Gly Ser Met Gly Ala Trp Val Gin His Ser Val Ala Asp Trp 
230 235 240 245 

gac tgg eta ccc ggc cgc gca etc ate gaa ggc gtc ggc gga gcg tgc 883 
Asp Trp Leu Pro Gly Arg Ala Leu lie Glu Gly Val Gly Gly Ala Cys 
250 255 260 

ate aaa gtg acc gec ggc ggc gtc gaa tgg tec gtt gca gga aac gcg 931 
lie Lys Val Thr Ala Gly Gly Val Glu Trp Ser Val Ala Gly Asn Ala 
265 270 275 

gaa gca gtt agt gag ate tec gaa act tta age gca eta gac 973 
Glu Ala Val Ser Glu lie Ser Glu Thr Leu Ser Ala Leu Asp 
280 285 290 

tagcaacaca tgagcaaata tgc 996 



J" <210> 292 

!L <211> 291 
<212> PRT 

^; <213> Corynebacterium glutamicum 

Ly <400> 292 

Q Met Glu Gly Met Thr Asn Pro Glu Gin Thr His Pro Ala Ala Ser Leu 

Q 1 5 10 15 

Glu Asp Met lie Lys Thr lie Thr Lys Thr Phe Val 'lie Ala His Asp 
20 25 30 

Gin Asp Ser Asp Glu His Leu Ala Gin Ala Leu Val Tyr Asn Ala Gly 
35 40 45 

Arg Leu Ala Trp Arg Met Arg Glu Asn Gly Val Asp Thr Asp Tyr Lys 
50 55 60 

Thr Ser Val Ser Asp Val Val Thr Asp Ala Asp Arg Ala Ala Glu Ala 
65 70 75 80 

Phe Val Ala Gly Val Leu Glu Ala Leu Arg Pro Glu Asp Gly Val Leu 
85 90 95 

Gly Glu Glu Gly Ala Asp Arg Ala Ser Lys Ser Gly Lys Thr Trp Val 
100 105 110 

lie Asp Pro Val Asp Gly Thr Tyr Asn Phe Thr Gin Gly Ser Asp Tyr 
115 120 125 



Trp Cys Ser Ala Leu Ala Leu Val Glu Gly Asp Pro Ser Ala Pro Ser 
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130 135 140 

Arg Val Leu Phe Gly Ala Val His Arg Pro Ala Met Gly Tyr Thr Trp 
145 150 155 160 

Phe Gly Gly Pro Gly lie Arg Thr Thr Leu Asp Gly Lys Glu Leu Asp 
165 170 175 

Leu Leu Val Asp Ala Pro Leu Asn Gin lie Ser Leu Ala Thr Tyr lie 
180 185 190 

His Pro Ser Arg lie Ala Glu Pro Asp lie Gin Lys Ala Trp Met Ser 
195 200 205 

Val Ala Thr His Pro Ala Thr Leu Arg Met Phe Gly Ala Gly Ser lie 
210 215 220 

Asp Leu Ala Asn lie Ala Asp Gly Ser Met Gly Ala Trp Val Gin His 
225 230 235 240 

Ser Val Ala Asp Trp Asp Trp Leu Pro Gly Arg Ala Leu lie Glu Gly 
245 250 255 

Val Gly Gly Ala Cys lie Lys Val Thr Ala Gly Gly Val Glu Trp Ser 
260 265 270 

Val Ala Gly Asn Ala Glu Ala Val Ser Glu lie Ser Glu Thr Leu Ser 
275 280 285 

Ala Leu Asp 
290 



<210> 293 
<211> 948 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (925) 

<223> RXA01099 

<400> 293 

ggatgagggc attgattccg tcatcattgg caaggcactt tatgagcaca agttcaccct 60 

cgaagaggct ttggctgcag tagaaaagct cggttaatac atg gat get cgt ggg 115 

Met Asp Ala Arg Gly 
1 5 

atg ttg gec att gcg gag gec gtt gta gat gat gec gaa gec etc ttc 163 
Met Leu Ala lie Ala Glu Ala Val Val Asp Asp Ala Glu Ala Leu Phe 
10 15 20 

atg cag ggc ttc gga get gca cct gee cat atg aaa tec ccg ggg gat 211 
Met Gin Gly Phe Gly Ala Ala Pro Ala His Met Lys Ser Pro Gly Asp 
25 30 35 



ttt gec acg gaa gtg gat atg gee ate gaa tec cat atg cgt teg atg 
Phe Ala Thr Glu Val Asp Met Ala lie Glu Ser His Met Arg Ser Met 
40 45 50 



259 
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ctg aac atg atg aca ggc att get gtc ate ggt gaa gaa ggt ggc ggt 307 

Leu Asn Met Met Thr Gly lie Ala Val lie Gly Glu Glu Gly Gly Gly 
55 60 65 

gcg acc tec ggc acg cgc tgg gtg att gat ccc ate gac ggc acc gee 355 

Ala Thr Ser Gly Thr Arg Trp Val lie Asp Pro lie Asp Gly Thr Ala 

70 75 80 85 

aac ttc gcg gcg tec aac ccg atg age gcg ate ctg gtg tct ttg ctt 403 

Asn Phe Ala Ala Ser Asn Pro Met Ser Ala lie Leu Val Ser Leu Leu 

90 95 100 

gtc gac gac cag ccc gtc ctg ggt att acc tec atg ccc atg ctg ggt 451 

Val Asp Asp Gin Pro Val Leu Gly lie Thr Ser Met Pro Met Leu Gly 
105 110 115 

aaa cgc etc acc get ttt gaa ggt tea ccg ctg atg ate aac ggt gaa 4 99 

Lys Arg Leu Thr Ala Phe Glu Gly Ser Pro Leu Met lie Asn Gly Glu 
120 125 130 

cct cag gaa cca ttg caa gaa caa tec agt ttg gta tec cac att ggt 547 

Pro Gin Glu Pro Leu Gin Glu Gin Ser Ser Leu Val Ser His lie Gly 
135 140 145 

ttt agt tec atg gec tec ccg cgc aat aca gcg ttt cct gtg gag ttg 595 

Phe Ser Ser Met Ala Ser Pro Arg Asn Thr Ala Phe Pro Val Glu Leu 

150 155 160 165 

cgt egg gat ctt ctg acc gag etc acg gaa teg tat ctt cgt ccc cgc 643 

Arg Arg Asp Leu Leu Thr Glu Leu Thr Glu Ser Tyr Leu Arg Pro Arg 

170 175 180 

att aca ggt teg gtg ggt gtt gat etc gcg ttc act gcg cag ggc att 691 

He Thr Gly Ser Val Gly Val Asp Leu Ala Phe Thr Ala Gin Gly He 
185 190 195 

ttt gga gca tgc gta teg ttt agt cct cat gtt tgg gac aat tec gca 739 

Phe Gly Ala Cys Val Ser Phe Ser Pro His Val Trp Asp Asn Ser Ala 
200 205 210 

ggc gtg atg ttg atg cgc get get ggt gca caa gtt act gac acc gaa 787 

Gly Val Met Leu Met Arg Ala Ala Gly Ala Gin Val Thr Asp Thr Glu 
215 220 225 

ggc cat ccg tgg gca cca ggt agg gga gtc gtg gec gga aca aaa agg 835 

Gly His Pro Trp Ala Pro Gly Arg Gly Val Val Ala Gly Thr Lys Arg 

230 235 240 245 

get cac gat gtg ctg tta agt aag att gaa aaa gtt egg ttg atg cat 883 

Ala His Asp Val Leu Leu Ser Lys He Glu Lys Val Arg Leu Met His 

250 255 260 

gca gat gca ggt aat gac cag teg tta aat gag gag tac aag 925 
Ala Asp Ala Gly Asn Asp Gin Ser Leu Asn Glu Glu Tyr Lys 
265 270 275 

taaaatgggc gtggcaattc gag 948 



<210> 294 
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<211> 275 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 294 

Met Asp Ala Arg Gly Met Leu Ala lie Ala Glu Ala Val Val Asp Asp 
15 10 15 

Ala Glu Ala Leu Phe Met Gin Gly Phe Gly Ala Ala Pro Ala His Met 
20 25 30 

Lys Ser Pro Gly Asp Phe Ala Thr Glu Val Asp Met Ala lie Glu Ser 
35 40 45 

His Met Arg Ser Met Leu Asn Met Met Thr Gly lie Ala Val lie Gly 
50 55 60 

Glu Glu Gly Gly Gly Ala Thr Ser Gly Thr Arg Trp Val lie Asp Pro 
65 70 75 80 

lie Asp Gly Thr Ala Asn Phe Ala Ala Ser Asn Pro Met Ser Ala lie 
85 90 95 

Leu Val Ser Leu Leu Val Asp Asp Gin Pro Val Leu Gly lie Thr Ser 
100 105 110 

Met Pro Met Leu Gly Lys Arg Leu Thr Ala Phe Glu Gly Ser Pro Leu 
115 120 125 

Met lie Asn Gly Glu Pro Gin Glu Pro Leu Gin Glu Gin Ser Ser Leu 
130 135 140 

Val Ser His lie Gly Phe Ser Ser Met Ala Ser Pro Arg Asn Thr Ala 
145 150 155 160 

Phe Pro Val Glu Leu Arg Arg Asp Leu Leu Thr Glu Leu Thr Glu Ser 
165 170 175 

Tyr Leu Arg Pro Arg lie Thr Gly Ser Val Gly Val Asp Leu Ala Phe 
180 185 190 

Thr Ala Gin Gly lie Phe Gly Ala Cys Val Ser Phe Ser Pro His Val 
195 200 205 

Trp Asp Asn Ser Ala Gly Val Met Leu Met Arg Ala Ala Gly Ala Gin 
210 215 220 

Val Thr Asp Thr Glu Gly His Pro Trp Ala Pro Gly Arg Gly Val Val 
225 230 235 240 

Ala Gly Thr Lys Arg Ala His Asp Val Leu Leu Ser Lys lie Glu Lys 
245 250 255 

Val Arg Leu Met His Ala Asp Ala Gly Asn Asp Gin Ser Leu Asn Glu 
260 265 270 

Glu Tyr Lys 
275 



<210> 295 
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<211> 576 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (576) 
<223> RXN01332 

<400> 295 

cac ate tct gee att att gag ccc gac gca gca cgt gec get gca get 48 
His lie Ser Ala lie lie Glu Pro Asp Ala Ala Arg Ala Ala Ala Ala 
15 10 15 

gca gaa gac gcg ccg ggt gca cag gec ttc act cgc att gaa gat get 96 
Ala Glu Asp Ala Pro Gly Ala Gin Ala Phe Thr Arg lie Glu Asp Ala 
20 25 30 

ate gca gee gat get gtc gac gca gtg ctg ate gec gta cca ggt cag 144 
He Ala Ala Asp Ala Val Asp Ala Val Leu He Ala Val Pro Gly Gin 
35 40 45 

ttc cat gag cca gta ctt gtc cca gca eta gaa gca ggc ctt ccc ate 192 
Phe His Glu Pro Val Leu Val Pro Ala Leu Glu Ala Gly Leu Pro lie 
50 55 60 

ctg tgt gaa aag cca ctg ace cca gat tct gaa tec tea ctg cgc ate 240 
Leu Cys Glu Lys Pro Leu Thr Pro Asp Ser Glu Ser Ser Leu Arg He 
65 70 75 80 

gtc gag ctg gag cag aag ctg gac aag cca cac ate cag gtt ggt ttc 288 
Val Glu Leu Glu Gin Lys Leu Asp Lys Pro His He Gin Val Gly Phe 
85 90 95 

atg cgc cgc ttc gac cct gag tac aac aac ttg cgc aaa ttg gtg gaa 336 
Met Arg Arg Phe Asp Pro Glu Tyr Asn Asn Leu Arg Lys Leu Val Glu 
100 105 110 

tec ggc gaa get ggc gaa ctg etc atg etc cgc ggc ctg cac cgc aac 384 
Ser Gly Glu Ala Gly Glu Leu Leu Met Leu Arg Gly Leu His Arg Asn 
115 120 125 

cca agt gtt ggt gag age tac ace cag tec atg ctg ate acc gac tec 432 
Pro Ser Val Gly Glu Ser Tyr Thr Gin Ser Met Leu He Thr Asp Ser 
130 135 140 

gtc gtc cac gaa ttc gat gtc ate cca tgg etc gca ggc tec cga gtt 480 
Val Val His Glu Phe Asp Val He Pro Trp Leu Ala Gly Ser Arg Val 
145 150 155 160 

gtc tec gtt gaa gtg aag tac cca aag acc tec tea ctg gcg cac tec 528 
Val Ser Val Glu Val Lys Tyr Pro Lys Thr Ser Ser Leu Ala His Ser 
165 170 175 

ggc etc aag gaa cca ate ctg gtg ate atg gag etc gaa aac ggc gtg 576 
Gly Leu Lys Glu Pro He Leu Val He Met Glu Leu Glu Asn Gly Val 
180 185 190 



<210> 296 
<211> 192 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 296 

His lie Ser Ala lie lie Glu Pro Asp Ala Ala Arg Ala Ala Ala Ala 
15 10 15 

Ala Glu Asp Ala Pro Gly Ala Gin Ala Phe Thr Arg lie Glu Asp Ala 
20 25 30 

lie Ala Ala Asp Ala Val Asp Ala Val Leu lie Ala Val Pro Gly Gin 
35 40 45 

Phe His Glu Pro Val Leu Val Pro Ala Leu Glu Ala Gly Leu Pro lie 
50 55 60 

Leu Cys Glu Lys Pro Leu Thr Pro Asp Ser Glu Ser Ser Leu Arg lie 
65 70 75 80 

*Val Glu Leu Glu Gin Lys Leu Asp Lys Pro His lie Gin Val Gly Phe 

85 90 95 

Met Arg Arg Phe Asp Pro Glu Tyr Asn Asn Leu Arg Lys Leu Val Glu 
100 105 110 

Ser Gly Glu Ala Gly Glu Leu Leu Met Leu Arg Gly Leu His Arg Asn 
115 120 125 

Pro Ser Val Gly Glu Ser Tyr Thr Gin Ser Met Leu lie Thr Asp Ser 
130 135 140 

Val Val His Glu Phe Asp Val lie Pro Trp Leu Ala Gly Ser Arg Val 
145 150 155 160 

Val Ser Val Glu Val Lys Tyr Pro Lys Thr Ser Ser Leu Ala His Ser 
165 170 175 

Gly Leu Lys Glu Pro lie Leu Val lie Met Glu Leu Glu Asn Gly Val 
180 185 190 



<210> 297 
<211> 549 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (549) 
<223> FRXA01332 

<400> 297 

gca gca cgt gcc get gca get gca gaa gac gcg ccg gg-t gca cag gec 48 

Ala Ala Arg Ala Ala Ala Ala Ala Glu Asp Ala Pro Gly Ala Gin Ala 

15 10 15 



ttc act cgc att gaa gat get ate gca gcc gat get gtc gac gca gtg 96 
Phe Thr Arg lie Glu Asp Ala lie Ala Ala Asp Ala Val Asp Ala Val 
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20 25 30 



ctg ate gee gta cca ggt cag ttc cat 
Leu lie Ala Val Pro Gly Gin Phe His 
35 40 



ctt gtc cca gca 144 
Leu Val Pro Ala 
45 

ctg acc cca gat 192 
Leu Thr Pro Asp 



eta gaa gca 
Leu Glu Ala 
50 

tct gaa tec 
Ser Glu Ser 
65 



etc cgc ggc 
Leu Arg Gly 
115 



acc tec tea 
Thr Ser Ser 



ggc ctt ccc 
Gly Leu Pro 



tea ctg cgc 
Ser Leu Arg 
70 



ctg cac cgc 
Leu His Arg 



ctg gcg cac 
Leu Ala His 
165 



ate ctg tgt 
lie Leu Cys 
55 

ate gtc gag 
lie Val Glu 



aac cca agt 
Asn Pro Ser 
120 



tec ggc etc 
Ser Gly Leu 



gag cca gta 
Glu Pro Val 



gaa aag cca 
Glu Lys Pro 
60 

ctg gag cag 
Leu Glu Gin 
75 



gtt ggt gag 
Val Gly Glu 



aag gaa cca 
Lys Glu Pro 
170 



aag ctg gac 
Lys Leu Asp 



age tac acc 
Ser Tyr Thr 

125 



ate ctg gtg 
lie Leu Val 
175 



aag 240 
Lys 
80 

288 



336 



cag 384 
Gin 



432 



480 



ate 528 
He 



cca cac ate cag gtt ggt ttc atg cgc cgc ttc gac cct gag tac aac 
Pro His He Gin Val Gly Phe Met Arg Arg Phe Asp Pro Glu Tyr Asn 
85 90 95 



aac ttg cgc aaa ttg gtg gaa tec ggc gaa get ggc gaa ctg etc atg 
Asn Leu Arg Lys Leu Val Glu Ser Gly Glu Ala Gly Glu Leu Leu Met 
100 105 110 



tec atg ctg ate acc gac tec gtc gtc cac gaa ttc gat gtc ate cca 
Ser Met Leu lie Thr Asp Ser Val Val His Glu Phe Asp Val He Pro 
130 135 140 



tgg etc gca ggc tec cga gtt gtc tec gtt gaa gtg aag tac cca aag 
Trp Leu Ala Gly Ser Arg Val Val Ser Val Glu Val Lys Tyr Pro Lys 
145 150 155 ■ 160 



atg gag etc gaa aac ggc gtg. 54 9 

Met Glu Leu Glu Asn Gly Val 
180 



<210> 298 
<211> 183 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 298 

Ala Ala Arg Ala Ala Ala Ala Ala Glu Asp Ala Pro Gly Ala Gin Ala 
15 10 15 

Phe Thr Arg He Glu Asp Ala He Ala Ala Asp Ala Val Asp Ala Val 
20 25 30 

Leu lie Ala Val Pro Gly Gin Phe His Glu Pro Val Leu Val Pro Ala 
35 40 45 



Leu Glu Ala Gly Leu Pro lie Leu Cys Glu Lys Pro Leu Thr Pro Asp 
50 55 60 
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Ser Glu Ser Ser Leu Arg lie Val Glu Leu Glu Gin Lys Leu Asp Lys 
65 70 75 80 

Pro His lie Gin Val Gly Phe Met Arg Arg Phe Asp Pro Glu Tyr Asn 
85 90 95 

Asn Leu Arg Lys Leu Val Glu Ser Gly Glu Ala Gly Glu Leu Leu Met 
100 105 110 

Leu Arg Gly Leu His Arg Asn Pro Ser Val Gly Glu Ser Tyr Thr Gin 
115 120 125 

Ser Met Leu lie Thr Asp Ser Val Val His Glu Phe Asp Val lie Pro 
130 135 140 

Trp Leu Ala Gly Ser Arg Val Val Ser Val Glu Val Lys Tyr Pro Lys 
145 150 155 160 

Thr Ser Ser Leu Ala His Ser Gly Leu Lys Glu Pro lie Leu Val lie 
165 170 175 

Met Glu Leu Glu Asn Gly Val 
180 



<210> 299 
<211> 1128 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1105) 
<223> RXA01632 

<400> 299 

aagggctgca acgtgctttc gacaccacca tcgcagcgtt tgaacaagct gctcgtctcg 60 

ccccctccac taactgatct ttgaaaggct gaaaaaactc atg act ctt cgt ate 115 

Met Thr Leu Arg lie 
1 5 

gec ctt ttc ggc get ggc cgc ate ggt cae gtc cac get gec aac att 163 
Ala Leu Phe Gly Ala Gly Arg lie Gly His Val His Ala Ala Asn lie 
10 15 20 

get gca aac cct gat ctt gaa etc gtt gtt ate gec gat cct ttc att 211 
Ala Ala Asn Pro Asp Leu Glu Leu Val Val lie Ala Asp Pro Phe He 
25 30 35 

gaa ggc gca cag cgt ttg gca gaa gee aat ggg gca gaa gcg gtt gca 259 
Glu Gly Ala Gin Arg Leu Ala Glu Ala Asn Gly Ala Glu Ala Val Ala 
40 45 50 

tea cca gat gag gtg ttc gec cgc gat gat ate gat ggc ate gtg ate 307 
Ser Pro Asp Glu Val Phe Ala Arg Asp Asp He Asp Gly He Val He 
55 60 65 



ggt tea cca ace age ace cac gtt gat ctg ate acc cgc gee gtg gaa 
Gly Ser Pro Thr Ser Thr His Val Asp Leu He Thr Arg Ala Val Glu 
70 75 80 85 



355 
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cgt ggc att cct gca ctg tgc gaa aaa ccc att gat tta gac att gaa 403 
Arg Gly lie Pro Ala Leu Cys Glu Lys Pro lie Asp Leu Asp lie Glu 
90 95 100 

atg gtg cgt gcc tgc aaa gag aag ate ggc gac ggc get tec aag gtg 451 
Met Val Arg Ala Cys Lys Glu Lys lie Gly Asp Gly Ala Ser Lys Val 
105 110 115 

atg ctg ggg ttt aac cga cgc ttc gat cct tct ttc get gcc ate aat 499 
Met Leu Gly Phe Asn Arg Arg Phe Asp Pro Ser Phe Ala Ala lie Asn 
120 125 130 

gcg cga gtg gca aac cag gag ate ggc aac ctg gag cag ttg gtg ate 547 
Ala Arg Val Ala Asn Gin Glu lie Gly Asn Leu Glu Gin Leu Val lie 
135 140 145 

ate age cgc gat cca gcg ccc gca ccg aag gac tac ate gca ggt tec 595 
lie Ser Arg Asp Pro Ala Pro Ala Pro Lys Asp Tyr lie Ala Gly Ser 
150 155 160 165 

ggt gga ate ttc cgc gat atg ace ate cac gat ctg gat atg gcg cgt 643 
Gly Gly lie Phe Arg Asp Met Thr lie His Asp Leu Asp Met Ala Arg 
170 175 180 

ttc ttt gtg ccc aat ate gtg gaa gtg act gca ace ggc gcc aat gtt 691 
Phe Phe Val Pro Asn lie Val Glu Val Thr Ala Thr Gly Ala Asn Val 
185 190 195 

ttc age cag gaa ate gcg gag ttc aat gac tac gac cag gtt ate gtc 739 
Phe Ser Gin Glu lie Ala Glu Phe Asn Asp Tyr Asp Gin Val lie Val 
200 205 210 

acg ctt cgt ggc tea aag ggc gag ttg ate aac ate gtg aac tec cgc 787 
Thr Leu Arg Gly Ser Lys Gly Glu Leu lie Asn lie Val Asn Ser Arg 
215 220 225 

cac tgc tec tac ggc tac gac cag cga ctt gag get ttc ggc tct aag 835 
His Cys Ser Tyr Gly Tyr Asp Gin Arg Leu Glu Ala Phe Gly Ser Lys 
230 235 240 245 

ggc atg etc gcc gcc gac aac ate agg ccc ace acg gtg cgc aag cac 883 
Gly Met Leu Ala Ala Asp Asn lie Arg Pro Thr Thr Val Arg Lys His 
250 255 260 

aat gcg gaa age ace gag cag gca gat ccg att ttc aac ttc ttc etc 931 
Asn Ala Glu Ser Thr Glu Gin Ala Asp Pro lie Phe Asn Phe Phe Leu 
265 270 275 

gag cgc tac gac gcc get tac aag gca gag etc gca act ttt get caa 979 
Glu Arg Tyr Asp Ala Ala Tyr Lys Ala Glu Leu Ala Thr Phe Ala Gin 
280 285 290 

gga ate cgc gac ggc caa ggc ttc tea cca aac ttc gag gac ggc gtc 1027 
Gly lie Arg Asp Gly Gin Gly Phe Ser Pro Asn Phe Glu Asp Gly Val 
295 300 305 

ate gcc ctt gaa eta gcg aat gca tgc ctt gaa tea get caa ace ggc 1075 
lie Ala Leu Glu Leu Ala Asn Ala Cys Leu Glu Ser Ala Gin Thr Gly 
310 315 320 325 
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cgc acc gtc acc etc aac cct gec aac gtt tagtcaacgt ctagttaatg 1125 
Arg Thr Val Thr Leu Asn Pro Ala Asn Val 
330 335 

cct 1128 



<210> 300 
<211> 335 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 300 

Met Thr Leu Arg lie Ala Leu Phe Gly Ala Gly Arg lie Gly His Val 
15 10 15 

His Ala Ala Asn lie Ala Ala Asn Pro Asp Leu Glu Leu Val Val lie 
20 25 30 

Ala Asp Pro Phe lie Glu Gly Ala Gin Arg Leu Ala Glu Ala Asn Gly 
35 40 45 

Ala Glu Ala Val Ala Ser Pro Asp Glu Val Phe Ala Arg Asp Asp lie 
50 55 60 

Asp Gly lie Val lie Gly Ser Pro Thr Ser Thr His Val Asp Leu lie 
65 70 75 80 

Thr Arg Ala Val Glu Arg Gly He Pro Ala Leu Cys Glu Lys Pro He 
85 90 95 

Asp Leu Asp He Glu Met Val Arg Ala Cys Lys Glu Lys He Gly Asp 
100 105 110 

Gly Ala Ser Lys Val Met Leu Gly Phe Asn Arg Arg Phe Asp Pro Ser 
115 120 125 

Phe Ala Ala He Asn Ala Arg Val Ala Asn Gin Glu He Gly Asn Leu 
130 135 140 

Glu Gin Leu Val He He Ser Arg Asp Pro Ala Pro Ala Pro Lys Asp 
145 150 155 160 

Tyr He Ala Gly Ser Gly Gly He Phe Arg Asp Met Thr He His Asp 
165 170 175 

Leu Asp Met Ala Arg Phe Phe Val Pro Asn He Val Glu Val Thr Ala 
180 185 190 

Thr Gly Ala Asn Val Phe Ser Gin Glu He Ala Glu Phe Asn Asp Tyr 
195 200 205 

Asp Gin Val He Val Thr Leu Arg Gly Ser Lys Gly Glu Leu He Asn 
210 215 220 

lie Val Asn Ser Arg His Cys Ser Tyr Gly Tyr Asp Gin Arg Leu Glu 
225 230 235 240 

Ala Phe Gly Ser Lys Gly Met Leu Ala Ala Asp Asn He Arg Pro Thr 
245 250 255 
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Thr Val Arg Lys His Asn Ala Glu Ser Thr Glu Gin Ala Asp Pro lie 
260 265 270 

Phe Asn Phe Phe Leu Glu Arg Tyr Asp Ala Ala Tyr Lys Ala Glu Leu 
275 280 285 

Ala Thr Phe Ala Gin Gly lie Arg Asp Gly Gin Gly Phe Ser Pro Asn 
290 295 300 

Phe Glu Asp Gly Val lie Ala Leu Glu Leu Ala Asn Ala Cys Leu Glu 
305 310 315 320 



Ser Ala Gin Thr Gly Arg Thr Val Thr Leu Asn Pro Ala Asn Val 
325 330 335 



<210> 301 
<211> 1206 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1183) 
<223> RXA01633 

<400> 301 

gcgaatgcat gccttgaatc agctcaaacc ggccgcaccg tcaccctcaa ccctgccaac 60 

gtttagtcaa cgtctagtta atgcctaagg agaaaacctc atg aaa aac ate acc 115 

Met Lys Asn lie Thr 
1 5 

ate gga atg gtc ggc gtc ggc cgc att ggc cgc atg cac gtc gee aac 163 
lie Gly Met Val Gly Val Gly Arg lie Gly Arg Met His Val Ala Asn 
10 15 20 

atg ctt gee gtt get gaa act ttg aag gaa cgc gac etc aac att gag 211 
Met Leu Ala Val Ala Glu Thr Leu Lys Glu Arg Asp Leu Asn lie Glu 
25 30 35 

ate gtg etc gca gac gca atg ccc ggt ttt gcg gag cag gtg ggc gcg 259 
lie Val Leu Ala Asp Ala Met Pro Gly Phe Ala Glu Gin Val Gly Ala 
40 45 50 

gac atg ggc gtg aag gcg gcg gca age gtc gat aag ctt att gag gac 307 
Asp Met Gly Val Lys Ala Ala Ala Ser Val Asp Lys Leu lie Glu Asp 
55 60 65 

ggg gtg gat gec ctt ttc att gec acc age acc get ggc cac gtc gat 355 
Gly Val Asp Ala Leu Phe lie Ala Thr Ser Thr Ala Gly His Val Asp 
70 75 80 85 

gtt ttg cgc aag ggc ate gcg gca aag ctg ccg atg ttc tgc gag aag 403 
Val Leu Arg Lys Gly lie Ala Ala Lys Leu Pro Met Phe Cys Glu Lys 
90 95 100 



ccg ate gcg teg gat gtg cct gag teg ctg aac ate ate cgc gaa att 451 
Pro lie Ala Ser Asp Val Pro Glu Ser Leu Asn lie lie Arg Glu lie 
105 110 115 
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gat gcg get ggc gcg acg gtt cag gtc ggc cac cag cgc cgt ttt gac 4 99 
Asp Ala Ala Gly Ala Thr Val Gin Val Gly His Gin Arg Arg Phe Asp 

120 125 130 

etc ggt tac cag gaa get aaa cga cgc eta gat gca ggc gac etc ggc 547 

Leu Gly Tyr Gin Glu Ala Lys Arg Arg Leu Asp Ala Gly Asp Leu Gly 
135 140 145 

tgg ctt cat teg etc aag gee gta teg age gat gcg ttt ccg cca ccg 595 

Trp Leu His Ser Leu Lys Ala Val Ser Ser Asp Ala Phe Pro Pro Pro 
150 155 160 165 

gtg tec tac tgc get acc tct ggt gga ctt ttc cgc gat gtg teg ctg 643 
Val Ser Tyr Cys Ala Thr Ser Gly Gly Leu Phe Arg Asp Val Ser Leu 
170 175 180 

cac gat ttc gac ate att cgc tgg ctg acc ggc cag gat att gtc gag 691 

His Asp Phe Asp lie lie Arg Trp Leu Thr Gly Gin Asp lie Val Glu 
185 190 195 

gtg tac gee aag ggc age aac aac ggc gac cca gaa ate ggc gca gtc 739 

„ Val Tyr Ala Lys Gly Ser Asn Asn Gly Asp Pro Glu lie Gly Ala Val 

^ 200 205 210 

ggt gac ate gat acc gga gcg gec eta etc acg ctt gec gac ggc acc 787 

Q Gly Asp lie Asp Thr Gly Ala Ala Leu Leu Thr Leu Ala Asp Gly Thr 

ru 215 220 225 

jz etc gee acc gee ate gee act cgt tac aac ggt gca ggc cac gac gtt 835 

g Leu Ala Thr Ala lie Ala Thr Arg Tyr Asn Gly Ala Gly His Asp Val 

J~" 230 235 240 245 

if cgc etc gat gtt atg ggc tct aaa gat tec acg ate gtt ggc ctg gat 883 

Jf! Arg Leu Asp Val Met Gly Ser Lys Asp Ser Thr lie Val Gly Leu Asp 

fU 250 255 260 

Q gaa aag tct gcg ttc get tct gcg gag gag ggc ate gat ttc cca acc 931 

p Glu Lys Ser Ala Phe Ala Ser Ala Glu Glu Gly lie Asp Phe Pro Thr 

265 270 275 

ggc gaa teg cac cca acg ttt gec gag cgc ttc gee gac gca tac aag 979 

Gly Glu Ser His Pro Thr Phe Ala Glu Arg Phe Ala Asp Ala Tyr Lys 

280 285 290 

aat gag tgc att gcg ttc gtg gag ttg ate ctg gga gag egg gaa aac 1027 

Asn Glu Cys lie Ala Phe Val Glu Leu lie Leu Gly Glu Arg Glu Asn 
295 300 305 

cct tgt acc cct gca gac get gtg get gcg gcg att gtt gee gat gca 1075 

Pro Cys Thr Pro Ala Asp Ala Val Ala Ala Ala lie Val Ala Asp Ala 
310 315 320 325 

get cag ctg teg ctg gtc act ggc gag cca gtg aag att cct act gta 1123 

Ala Gin Leu Ser Leu Val Thr Gly Glu Pro Val Lys lie Pro Thr Val 
330 335 340 

egg gaa att ctt gaa ggt tct gcg cag cca gtt gag gtg cgt gcg ctg 1171 

Arg Glu lie Leu Glu Gly Ser Ala Gin Pro Val Glu Val Arg Ala Leu 
345 350 355 



gtt cca tct get taaaacctta ctgettatet aaa 



1206 
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Val Pro Ser Ala 
360 



<210> 302 
<211> 361 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 302 

Met Lys Asn lie Thr lie Gly Met Val Gly Val Gly Arg lie Gly Arg 
1 5 10 15 

Met His Val Ala Asn Met Leu Ala Val Ala Glu Thr Leu Lys Glu Arg 
20 25 30 

Asp Leu Asn lie Glu lie Val Leu Ala Asp Ala Met Pro Gly Phe Ala 
35 40 45 

Glu Gin Val Gly Ala Asp Met Gly Val Lys Ala Ala Ala Ser Val Asp 
50 55 60 

Lys Leu lie Glu Asp Gly Val Asp Ala Leu Phe lie Ala Thr Ser Thr 
65 70 75 80 

Ala Gly His Val Asp Val Leu Arg Lys Gly lie Ala Ala Lys Leu Pro 
85 90 95 

Met Phe Cys Glu Lys Pro lie Ala Ser Asp Val Pro Glu Ser Leu Asn 
100 105 110 

lie lie Arg Glu lie Asp Ala Ala Gly Ala Thr Val Gin Val Gly His 
115 120 125 

Gin Arg Arg Phe Asp Leu Gly Tyr Gin Glu Ala Lys Arg Arg Leu Asp 
130 135 140 

Ala Gly Asp Leu Gly Trp Leu His Ser Leu Lys Ala Val Ser Ser Asp 
145 150 155 160 

Ala Phe Pro Pro Pro Val Ser Tyr Cys Ala Thr Ser Gly Gly Leu Phe 
165 170 175 

Arg Asp Val Ser Leu His Asp Phe Asp lie lie Arg Trp Leu Thr Gly 
180 185 190 

Gin Asp lie Val Glu Val Tyr Ala Lys Gly Ser Asn Asn Gly Asp Pro 
195 200 205 

Glu lie Gly Ala Val Gly Asp lie Asp Thr Gly Ala Ala Leu Leu Thr 
210 215 220 

Leu Ala Asp Gly Thr Leu Ala Thr Ala lie Ala Thr Arg Tyr Asn Gly 
225 230 235 240 

Ala Gly His Asp Val Arg Leu Asp Val Met Gly Ser Lys Asp Ser Thr 
245 250 255 



lie Val Gly Leu Asp Glu Lys Ser Ala Phe Ala Ser Ala Glu Glu Gly 
260 265 270 
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Ile Asp Phe Pro Thr Gly Glu Ser His Pro Thr Phe Ala Glu Arg Phe 
275 280 285 

Ala Asp Ala Tyr Lys Asn Glu Cys lie Ala Phe Val Glu Leu lie Leu 
290 295 300 

Gly Glu Arg Glu Asn Pro Cys Thr Pro Ala Asp Ala Val Ala Ala Ala 
305 310 315 320 

lie Val Ala Asp Ala Ala Gin Leu Ser Leu Val Thr Gly Glu Pro Val 
325 330 335 

Lys lie Pro Thr Val Arg Glu lie Leu Glu Gly Ser Ala Gin Pro Val 
340 345 350 

Glu Val Arg Ala Leu Val Pro Ser Ala 
355 360 



<210> 303 
<211> 1146 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1123) 
<223> RXN01406 

<400> 303 

gttcctcatt cctctaatcg gcgcactatc tttgcctcgc gacggcggtg cccgagcctt 60 

ttcctcctct tagaaaccca cttctgaaag gtataaaaac atg act att cga ate 115 

Met Thr lie Arg lie 
1 5 

gga etc gtt ggc tac ggt gtc ggc ggc agg etc ttt cac acc cct tac 163 
Gly Leu Val Gly Tyr Gly Val Gly Gly Arg Leu Phe His Thr Pro Tyr 
10 15 20 

ate caa get tct acg cac tgc gaa tta gta ggc gta gtt get cgt tec 211 
He Gin Ala Ser Thr His Cys Glu Leu Val Gly Val Val Ala Arg Ser 
25 30 35 

gaa ggc acc aaa gca gec gtt gca gaa gat ctt cca gat gtt gec ate 259 
Glu Gly Thr Lys Ala Ala Val Ala Glu Asp Leu Pro Asp Val Ala He 
40 45 50 

gtg gga teg ctg aca gaa etc etc gaa ctg ggc gtc gat gca gtg gtg 307 
Val Gly Ser Leu Thr Glu Leu Leu Glu Leu Gly Val Asp Ala Val Val 
55 60 65 

ate tec acc cct cca gee acg cgc egg gaa ctg gee ttg gaa gca ate 355 
He Ser Thr Pro Pro Ala Thr Arg Arg Glu Leu Ala Leu Glu Ala He 
70 75 80 85 

aac gca ggt gtc gca gtg gtt gec gat aaa ccg ttt gca cca tea gee 403 
Asn Ala Gly Val Ala Val Val Ala Asp Lys Pro Phe Ala Pro Ser Ala 
90 95 100 



gca gat gee atg gaa ctt gtc gaa gee gee gaa aag get gga gtg ctg 



451 



BGI-126CP 



-429- 



Ala Asp Ala Met Glu Leu Val Glu Ala Ala Glu Lys Ala Gly Val Leu 
105 110 115 

etc aac gtc ttc cac aac agg cgc aac gac acc cac att gtc acg gca 499 
Leu Asn Val Phe His Asn Arg Arg Asn Asp Thr His lie Val Thr Ala 
120 125 130 

ctg gga ate caa gaa gaa ctt ggt gcg atg cgt gga ctg gac ctg cga 547 
Leu Gly lie Gin Glu Glu Leu Gly Ala Met Arg Gly Leu Asp Leu Arg 
135 140 145 

eta gac ctg ate gaa cct gat tec ttg gag gca ggt cct gaa ggt ggt 595 
Leu Asp Leu lie Glu Pro Asp Ser Leu Glu Ala Gly Pro Glu Gly Gly 
150 155 160 165 

ttg ctg cgc gat ctg ggc tea cac gta gtc gat cag acc ctg gtt etc 643 
Leu Leu Arg Asp Leu Gly Ser His Val Val Asp Gin Thr Leu Val Leu 
170 175 180 

atg ggg ccg get acc tct gtc acc gec caa ctt gga tec ate gac ctt 691 
Met Gly Pro Ala Thr Ser Val Thr Ala Gin Leu Gly Ser lie Asp Leu 
185 190 195 

cca gaa ggc cca acc aac gca agg ttc cgc ate gtg ttg gaa cat gaa 739 
Pro Glu Gly Pro Thr Asn Ala Arg Phe Arg lie Val Leu Glu His Glu 
200 205 210 

teg ggc gee gta teg cac att tct gee age aag att gac cgc ttg gag 787 
Ser Gly Ala Val Ser His lie Ser Ala Ser Lys lie Asp Arg Leu Glu 
215 220 225 

tec tgg gaa ate cgc ttg gtg ggc gag cgc ggc tec tac gta tec aac 835 
Ser Trp Glu lie Arg Leu Val Gly Glu Arg Gly Ser Tyr Val Ser Asn 
230 235 240 245 

tac acc gac gtg cag acc gtg gcg ate aaa cag gga ctt cga cca acc 883 
Tyr Thr Asp Val Gin Thr Val Ala lie Lys Gin Gly Leu Arg Pro Thr 
250 255 260 

aat gac cgc gaa cac tgg ggc tac gaa teg gag gag egg tgg ggc acc 931 
Asn Asp Arg Glu His Trp Gly Tyr Glu Ser Glu Glu Arg Trp Gly Thr 
265 270 275 

ttg gtt acc gat gaa ggc tea aag gtg att cct tea gca caa ggc gat 979 
Leu Val Thr Asp Glu Gly Ser Lys Val lie Pro Ser Ala Gin Gly Asp 
280 285 290 

tac acc cgc ttc tac gat gee ttt gee ttg get gtg gaa aac ggt ggc 1027 
Tyr Thr Arg Phe Tyr Asp Ala Phe Ala Leu Ala Val Glu Asn Gly Gly 
295 300 305 

gca ggg ccg gtg cct gca cgt gaa ggt gtt gca gtg etc aag gtg ttg 1075 
Ala Gly Pro Val Pro Ala Arg Glu Gly Val Ala Val Leu Lys Val Leu 
310 315 320 325 

gat get gta gee cag age get gcg gaa aaa cgc acc att gag ttg age 1123 
Asp Ala Val Ala Gin Ser Ala Ala Glu Lys Arg Thr lie Glu Leu Ser 
330 335 340 



taaggagaag tgctgctggc tgc 



1146 
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<210> 304 
<211> 341 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 304 

Met Thr lie Arg lie Gly Leu Val Gly Tyr Gly Val Gly Gly Arg Leu 
1 5 10 15 

Phe His Thr Pro Tyr lie Gin Ala Ser Thr His Cys Glu Leu Val Gly 
20 25 30 

Val Val Ala Arg Ser Glu Gly Thr Lys Ala Ala Val Ala Glu Asp Leu 
35 40 45 

Pro Asp Val Ala lie Val Gly Ser Leu Thr Glu Leu Leu Glu Leu Gly 
50 55 60 

Val Asp Ala Val Val lie Ser Thr Pro Pro Ala Thr Arg Arg Glu Leu 
65 70 75 80 

Ala Leu Glu Ala lie Asn Ala Gly Val Ala Val Val Ala Asp Lys Pro 
85 90 95 

Phe Ala Pro Ser Ala Ala Asp Ala Met Glu Leu Val Glu Ala Ala Glu 
100 105 110 

Lys Ala Gly Val Leu Leu Asn Val Phe His Asn Arg Arg Asn Asp Thr 
115 120 125 

His lie Val Thr Ala Leu Gly lie Gin Glu Glu Leu Gly Ala Met Arg 
130 135 140 

Gly Leu Asp Leu Arg Leu Asp Leu lie Glu Pro Asp Ser Leu Glu Ala 
145 150 155 160 

Gly Pro Glu Gly Gly Leu Leu Arg Asp Leu Gly Ser His Val Val Asp 
165 170 175 

Gin Thr Leu Val Leu Met Gly Pro Ala Thr Ser Val Thr Ala Gin Leu 
180 185 190 

Gly Ser lie Asp Leu Pro Glu Gly Pro Thr Asn Ala Arg Phe Arg lie 
195 200 205 

Val Leu Glu His Glu Ser Gly Ala Val Ser His lie Ser Ala Ser Lys 
210 215 220 

lie Asp Arg Leu Glu Ser Trp Glu lie Arg Leu Val Gly Glu Arg Gly 
225 230 235 240 

Ser Tyr Val Ser Asn Tyr Thr Asp Val Gin Thr Val Ala lie Lys Gin 
245 250 255 

Gly Leu Arg Pro Thr Asn Asp Arg Glu His Trp Gly Tyr Glu Ser Glu 
260 265 270 

Glu Arg Trp Gly Thr Leu Val Thr Asp Glu Gly Ser Lys Val lie Pro 
275 280 285 



BGI-126CP 



-431 - 



Ser Ala Gin Gly Asp Tyr Thr Arg Phe Tyr Asp Ala Phe Ala Leu Ala 
290 295 300 

Val Glu Asn Gly Gly Ala Gly Pro Val Pro Ala Arg Glu Gly Val Ala 
305 310 315 320 

Val Leu Lys Val Leu Asp Ala Val Ala Gin Ser Ala Ala Glu Lys Arg 
325 330 335 

Thr lie Glu Leu Ser 
340 



<210> 305 
<211> 1200 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1177) 

<223> RXN01630 

<400> 305 

yj gtaggtgagt cttcgtgaga tacccccggc cagtcataca gttcaaccaa gctccaccac 60 

fy ccagataaaa acctgcgggt tgcgttttag gagaattccc atg agt gat caa aaa 115 

SJ Met Ser Asp Gin Lys 

J" att gtt gtt ggc ctg eta ggc ate acc cac ccg cat gcg teg gcg egg 163 

lie Val Val Gly Leu Leu Gly lie Thr His Pro His Ala Ser Ala Arg 
10 15 20 

iU gtg cgt gec etc cgt gaa att gat ggg gta gag gtc gtc gee gee gcg 211 

hj Val Arg Ala Leu Arg Glu lie Asp Gly Val Glu Val Val Ala Ala Ala 

O 25 30 35 

gat act gat tec cgc etc cag tac ttc acc gac aaa tat gat gtt gaa 259 
Asp Thr Asp Ser Arg Leu Gin Tyr Phe Thr Asp Lys Tyr Asp Val Glu 
40 45 50 

ccc cgc gag ate gat gac gtc ttg aac gac gat cgc ate aac gec ate 307 
Pro Arg Glu lie Asp Asp Val Leu Asn Asp Asp Arg lie Asn Ala lie 
55 60 65 

atg gtt cac tec aag age aag gac atg gtc cct cac gee aag cgc gcg 355 
Met Val His Ser Lys Ser Lys Asp Met Val Pro His Ala Lys Arg Ala 
70 75 80 85 

etc gcg gee gga aaa tec gtc gtc gtg gag aag ccc ggc ggg gga aca 403 
Leu Ala Ala Gly Lys Ser Val Val Val Glu Lys Pro Gly Gly Gly Thr 
90 95 100 

gtg gcg gat ctt gag gag etc ctg gee etc aaa gaa get gec gat cct 451 
Val Ala Asp Leu Glu Glu Leu Leu Ala Leu Lys Glu Ala Ala Asp Pro 
105 110 115 



cag cga ate gtg cag gtc ggg tac aac gtc cgc ctg tct gaa teg gtt 
Gin Arg lie Val Gin Val Gly Tyr Asn Val Arg Leu Ser Glu Ser Val 
120 125 130 



499 



BGI-126CP 



-432- 



cag aga tta aaa gag ctt etc gac gec ggc etc ate ggc gaa gtc gtc 547 
Gin Arg Leu Lys Glu Leu Leu Asp Ala Gly Leu lie Gly Glu Val Val 
135 140 145 

age gtg caa gca cgc ggc gee gca aaa gta ggt gag cat ate ace gag 595 
Ser Val Gin Ala Arg Gly Ala Ala Lys Val Gly Glu His lie Thr Glu 
150 155 160 165 

cac etc aac caa ccc gca gac atg ggc ggt gtg ttg tgg att ctt ggc 643 
His Leu Asn Gin Pro Ala Asp Met Gly Gly Val Leu Trp lie Leu Gly 
170 175 180 

tgc cac atg etc gat gca ttg gtg gaa gtc ttc gga get cca gaa tec 691 
Cys His Met Leu Asp Ala Leu Val Glu Val Phe Gly Ala Pro Glu Ser 
185 190 195 

gtg aac gee cga gtg cat aag ace gca aaa etc tct gac gac ace age 739 
Val Asn Ala Arg Val His Lys Thr Ala Lys Leu Ser Asp Asp Thr Ser 
200 205 210 

cgc gaa gac tea gee tec gca ctg ctg tac tac cca gat ttc tec gtc 787 
Arg Glu Asp Ser Ala Ser Ala Leu Leu Tyr Tyr Pro Asp Phe Ser Val 
215 220 225 

age ttc age ttc gac ggc cac gat gat ctg gaa tgg ttc gaa age tec 835 
Ser Phe Ser Phe Asp Gly His Asp Asp Leu Glu Trp Phe Glu Ser Ser 
230 235 240 245 

cga etc acg gtc tat gga acc aag ggc atg ate gaa gee gga ate etc 883 
Arg Leu Thr Val Tyr Gly Thr Lys Gly Met lie Glu Ala Gly lie Leu 
250 255 260 

cct cag aca ctg cgc gta tac etc aat gag tea cgc cag ggc tgg cca 931 
Pro Gin Thr Leu Arg Val Tyr Leu Asn Glu Ser Arg Gin Gly Trp Pro 
265 270 275 

cag ggt tgg acc gag tgg acc cag age tac ttc acc cca ccg ttt get 979 
Gin Gly Trp Thr Glu Trp Thr Gin Ser Tyr Phe Thr Pro Pro Phe Ala 
280 285 290 

cgc aca gaa tec aac aaa ttc tea gag ctt cca gag eta gaa aac ate 1027 
Arg Thr Glu Ser Asn Lys Phe Ser Glu Leu Pro Glu Leu Glu Asn lie 
295 300 305 

age aac ttc cgc aca gaa atg cag ggg tgg gtg aat tec att cgc act 1075 
Ser Asn Phe Arg Thr Glu Met Gin Gly Trp Val Asn Ser lie Arg Thr 
310 315 320 325 

gga tec cgc aat gtg gcg cca gtt gag gat get etc aca gtc get cgc 1123 
Gly Ser Arg Asn Val Ala Pro Val Glu Asp Ala Leu Thr Val Ala Arg 
330 335 340 

att gtc agt gca tgc tac gaa tec gac aac aac cag ggc att tec gta 1171 
lie Val Ser Ala Cys Tyr Glu Ser Asp Asn Asn Gin Gly lie Ser Val 
345 350 355 

aac ate taagaggagc actccatgaa acc 1200 
Asn lie 
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<210> 306 
<211> 359 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 306 

Met Ser Asp Gin Lys lie Val Val Gly Leu Leu Gly lie Thr His Pro 
15 10 15 

His Ala Ser Ala Arg Val Arg Ala Leu Arg Glu lie Asp Gly Val Glu 
20 25 30 

Val Val Ala Ala Ala Asp Thr Asp Ser Arg Leu Gin Tyr Phe Thr Asp 
35 40 45 

Lys Tyr Asp Val Glu Pro Arg Glu lie Asp Asp Val Leu Asn Asp Asp 
50 55 60 

Arg lie Asn Ala lie Met Val His Ser Lys Ser Lys Asp Met Val Pro 
65 70 75 80 

His Ala Lys Arg Ala Leu Ala Ala Gly Lys Ser Val Val Val Glu Lys 
85 90 95 

Pro Gly Gly Gly Thr Val Ala Asp Leu Glu Glu Leu Leu Ala Leu Lys 
100 105 110 

Glu Ala Ala Asp Pro Gin Arg lie Val Gin Val Gly Tyr Asn Val Arg 
115 120 125 

Leu Ser Glu Ser Val Gin Arg Leu Lys Glu Leu Leu Asp Ala Gly Leu 
130 135 140 

lie Gly Glu Val Val Ser Val Gin Ala Arg Gly Ala Ala Lys Val Gly 
145 150 155 160 

Glu His lie Thr Glu His Leu Asn Gin Pro Ala Asp Met Gly Gly Val 
165 170 175 

Leu Trp lie Leu Gly Cys His Met Leu Asp Ala Leu Val Glu Val Phe 
180 185 190 

Gly Ala Pro Glu Ser Val Asn Ala Arg Val His Lys Thr Ala Lys Leu 
195 200 205 

Ser Asp Asp Thr Ser Arg Glu Asp Ser Ala Ser Ala Leu Leu Tyr Tyr 
210 215 220 

Pro Asp Phe Ser Val Ser Phe Ser Phe Asp Gly His Asp Asp Leu Glu 
225 230 235 240 

Trp Phe Glu Ser Ser Arg Leu Thr Val Tyr Gly Thr Lys Gly Met lie 
245 250 255 

Glu Ala Gly lie Leu Pro Gin Thr Leu Arg Val Tyr Leu Asn Glu Ser 
260 265 270 

Arg Gin Gly Trp Pro Gin Gly Trp Thr Glu Trp Thr Gin Ser Tyr Phe 
275 280 285 
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Thr Pro Pro Phe 
290 

Glu Leu Glu Asn 
305 

Asn Ser lie Arg 



Leu Thr Val Ala 
340 

Gin Gly lie Ser 
355 



Ala Arg Thr Glu 
295 

lie Ser Asn Phe 
310 

Thr Gly Ser Arg 
325 

Arg lie Val Ser 



Val Asn lie 
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Ser Asn Lys Phe 
300 

Arg Thr Glu Met 
315 

Asn Val Ala Pro 
330 

Ala Cys Tyr Glu 
345 



Ser Glu Leu Pro 



Gin Gly Trp Val 
320 

Val Glu Asp Ala 
335 

Ser Asp Asn Asn 
350 



<210> 307 
<211> 1212 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1189) 
<223> RXN00528 

<400> 307 

ttctgctggg aatccccaca ttttggaacg tagcgtcgat aagcgtgcgg cgaagctttt 60 



tcggtcgcgg ccgttatctt tttaagagga gaaattttag atg age acg tec acc 

Met Ser Thr Ser Thr 
1 5 



115 



O 



ate agg gtt gee att gec gga gtc gga aac tgc gcg acc tec etc att 163 
lie Arg Val Ala lie Ala Gly Val Gly Asn Cys Ala Thr Ser Leu lie 
10 15 20 

cag ggt gtg gaa tat tac cga aat gcg gat cct tec gaa act gtc ccg 211 
Gin Gly Val Glu Tyr Tyr Arg Asn Ala Asp Pro Ser Glu Thr Val Pro 
25 30 35 



ggt ttg atg cac gtc aaa ttc ggt gat tac cac gtt ggc gac att gaa 
Gly Leu Met His Val Lys Phe Gly Asp Tyr His Val Gly Asp lie Glu 
40 45 50 



259 



ttc gtg gec gcg ttc gac gtc gac gee gaa aaa gta ggc ate gat ctt 
Phe Val Ala Ala Phe Asp Val Asp Ala Glu Lys Val Gly lie Asp Leu 
55 60 65 



307 



gec gac gec acc gag get tea caa aac tgc act ate aaa ate gec gat 
Ala Asp Ala Thr Glu Ala Ser Gin Asn Cys Thr lie Lys lie Ala Asp 
70 75 80 85 



355 



gtc cca cag acc ggc ate aac gtg ctg cgt ggc ccg act etc gac ggc 
Val Pro Gin Thr Gly lie Asn Val Leu Arg Gly Pro Thr Leu Asp Gly 
90 95 100 



403 



ctg ggc gat cat tac cgc gcg acc ate gac gag tec acc gee gag cca 
Leu Gly Asp His Tyr Arg Ala Thr lie Asp Glu Ser Thr Ala Glu Pro 
105 110 115 



451 
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gtc gac gtt gtc cag gcg ctt ate gac gca aaa gec gat gtt ttg gtg 499 
Val Asp Val Val Gin Ala Leu lie Asp Ala Lys Ala Asp Val Leu Val 
120 125 130 

tec tac etc cca gtg ggc tec gaa gaa gee gac aaa ttc tac gca caa 547 
Ser Tyr Leu Pro Val Gly Ser Glu Glu Ala Asp Lys Phe Tyr Ala Gin 
135 140 145 

gee gee ate gat gca ggc tgc gee ttt gtc aac get etc cca gta ttc 595 
Ala Ala lie Asp Ala Gly Cys Ala Phe Val Asn Ala Leu Pro Val Phe 
150 155 160 165 

ate gee tec gac cct gag tgg get aag aag ttc act gac get ggc ate 643 
lie Ala Ser Asp Pro Glu Trp Ala Lys Lys Phe Thr Asp Ala Gly lie 
170 175 180 

cca att gtt ggc gat gac ate aaa tec cag ate ggt gca ace ate acc 691 
Pro lie Val Gly Asp Asp lie Lys Ser Gin lie Gly Ala Thr lie Thr 
185 190 195 

cac cgt gtc etc gca cgc ctt ttt gaa gaa cgt ggc gtt cgc gta gat 739 
His Arg Val Leu Ala Arg Leu Phe Glu Glu Arg Gly Val Arg Val Asp 
200 205 210 

cgc acc atg cag etc aac gtc ggc ggc aac atg gac ttc aaa aac atg 787 
Arg Thr Met Gin Leu Asn Val Gly Gly Asn Met Asp Phe Lys Asn Met 
215 220 225 

ctt gac cgc aat cgc ttg gaa tec aag aag gtc tec aaa acc caa gca 835 
Leu Asp Arg Asn Arg Leu Glu Ser Lys Lys Val Ser Lys Thr Gin Ala 
230 235 240 245 

gtg acc tec aac att cca gat ggt cca ctg tct gga aag gtg gaa gac 883 
Val Thr Ser Asn lie Pro Asp Gly Pro Leu Ser Gly Lys Val Glu Asp 
250 255 260 

cgc aac gtc cac ate gga cca tec gac cac gtc caa tgg etc gat gac 931 
Arg Asn Val His lie Gly Pro Ser Asp His Val Gin Trp Leu Asp Asp 
265 270 275 

cgc aag tgg get tat gtc cgc etc gaa ggc acc gca ttc ggt gga gtt 979 
Arg Lys Trp Ala Tyr Val Arg Leu Glu Gly Thr Ala Phe Gly Gly Val 
280 285 290 

ccc etc aac ctt gag tac aaa etc gag gtg tgg gat tea ccc aac tct 1027 
Pro Leu Asn Leu Glu Tyr Lys Leu Glu Val Trp Asp Ser Pro Asn Ser 
295 300 305 

gee ggc ate ate ate gac get gtt cgc gee gee aag ate gee etc gat 1075 
Ala Gly lie lie lie Asp Ala Val Arg Ala Ala Lys lie Ala Leu Asp 
310 315 320 325 

cgc ggt ate ggc gga ccg ate atg cca gca age tec tac ctg atg aag 1123 
Arg Gly lie Gly Gly Pro lie Met Pro Ala Ser Ser Tyr Leu Met Lys 
330 335 340 

tec cca cct gag cag ctt cca gac gat gtt get tgt gaa cgc eta gag 1171 
Ser Pro Pro Glu Gin Leu Pro Asp Asp Val Ala Cys Glu Arg Leu Glu 
345 350 355 

gca ttc ate ate gag gcg taaaattagg ctaaaaattt ggg 1212 
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Ala Phe He He Glu Ala 
360 



<210> 308 
<211> 363 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 308 

Met Ser Thr Ser Thr He Arg Val Ala He Ala Gly Val Gly Asn Cys 
15 10 15 

Ala Thr Ser Leu He Gin Gly Val Glu Tyr Tyr Arg Asn Ala Asp Pro 
20 25 30 

Ser Glu Thr Val Pro Gly Leu Met His Val Lys Phe Gly Asp Tyr His 
35 40 45 

Val Gly Asp He Glu Phe Val Ala Ala Phe Asp Val Asp Ala Glu Lys 
50 55 60 

Val Gly He Asp Leu Ala Asp Ala Thr Glu Ala Ser Gin Asn Cys Thr 
65 70 75 80 

He Lys He Ala Asp Val Pro Gin Thr Gly He Asn Val Leu Arg Gly 
85 90 95 

Pro Thr Leu Asp Gly Leu Gly Asp His Tyr Arg Ala Thr He Asp Glu 
100 105 110 

Ser Thr Ala Glu Pro Val Asp Val Val Gin Ala Leu He Asp Ala Lys 
115 120 125 

Ala Asp Val Leu Val Ser Tyr Leu Pro Val Gly Ser Glu Glu Ala Asp 
130 135 140 

Lys Phe Tyr Ala Gin Ala Ala He Asp Ala Gly Cys Ala Phe Val Asn 
145 150 155 160 

Ala Leu Pro Val Phe He Ala Ser Asp Pro Glu Trp Ala Lys Lys Phe 
165 170 175 

Thr Asp Ala Gly He Pro He Val Gly Asp Asp He Lys Ser Gin He 
180 185 190 

Gly Ala Thr lie Thr His Arg Val Leu Ala Arg Leu Phe Glu Glu Arg 
195 200 205 

Gly Val Arg Val Asp Arg Thr Met Gin Leu Asn Val Gly Gly Asn Met 
210 215 220 

Asp Phe Lys Asn Met Leu Asp Arg Asn Arg Leu Glu Ser Lys Lys Val 
225 230 235 240 

Ser Lys Thr Gin Ala Val Thr Ser Asn He Pro Asp Gly Pro Leu Ser 
245 250 255 



Gly Lys Val Glu Asp Arg Asn Val His He Gly Pro Ser Asp His Val 
260 265 270 
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Gin Trp Leu Asp Asp Arg Lys Trp Ala Tyr Val Arg Leu Glu Gly Thr 
275 280 285 

Ala Phe Gly Gly Val Pro Leu Asn Leu Glu Tyr Lys Leu Glu Val Trp 
290 295 300 

Asp Ser Pro Asn Ser Ala Gly lie lie lie Asp Ala Val Arg Ala Ala 
305 310 315 320 

Lys lie Ala Leu Asp Arg Gly lie Gly Gly Pro lie Met Pro Ala Ser 
325 330 335 

Ser Tyr Leu Met Lys Ser Pro Pro Glu Gin Leu Pro Asp Asp Val Ala 
340 345 350 

Cys Glu Arg Leu Glu Ala Phe lie lie Glu Ala 
355 360 



<210> 309 
<211> 795 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (772) 

<223> RXN03057 

<400> 309 

catcaacgcc gagtacaact aaggacaact gataatgaca aatgctgcaa ttgtcggatg 60 

aggagacgtc gcaaccgttc atacagaagc gctggaagct ttg get tec gat ctt 115 

Leu Ala Ser Asp Leu 

1 5 

ggt att aag ttc gtc gca gtg gtg gat aaa gat eta gag act get gag 163 

Gly lie Lys Phe Val Ala Val Val Asp Lys Asp Leu Glu Thr Ala Glu 

10 15 20 

aaa ttt gcg acg gga ctt gga get get ggc gat tct tea gaa age age 211 
Lys Phe Ala Thr Gly Leu Gly Ala Ala Gly Asp Ser Ser Glu Ser Ser 
25 30 35 

gtc aag gec cac ggc age ctg ccg get ttg ttc tec aaa aag aag ate 259 
Val Lys Ala His Gly Ser Leu Pro Ala Leu Phe Ser Lys Lys Lys lie 
40 45 50 

gat gtt eta cac ate ace ace ccc cac gac caa cac att ggt ttg get 307 
Asp Val Leu His lie Thr Thr Pro His Asp Gin His lie Gly Leu Ala 
55 60 65 

etc gaa gcg eta cac cac ggt gta aat gtc ate ctg gaa aag ccg ttg 355 
Leu Glu Ala Leu His His Gly Val Asn Val lie Leu Glu Lys Pro Leu 
70 75 80 85 

get aat gag ttg gac cag gcg cag cgt etc ate gac tac ttg gat gaa 403 
Ala Asn Glu Leu Asp Gin Ala Gin Arg Leu lie Asp Tyr Leu Asp Glu 
90 95 100 



aac ccc gat ggt cca aag att gca gtg tgc tat cag aac cgt tac aac 



451 
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Asn Pro Asp Gly Pro Lys lie Ala Val Cys Tyr Gin Asn Arg Tyr Asn 
105 110 115 

gtt tec tec cag gaa ctg cgt cgt ctg etc gat tea ggt gac etc ggt 499 
Val Ser Ser Gin Glu Leu Arg Arg Leu Leu Asp Ser Gly Asp Leu Gly 
120 125 130 

gec ate aat ggt gca tat tec tct gtg gtg tgg ace cgc ace cca ggc 547 
Ala lie Asn Gly Ala Tyr Ser Ser Val Val Trp Thr Arg Thr Pro Gly 
135 140 145 

tac tac ace cag aaa cct tgg cgt ggc cag caa gca cac tec ggt ggt 595 
Tyr Tyr Thr Gin Lys Pro Trp Arg Gly Gin Gin Ala His Ser Gly Gly 
150 155 160 165 

ggc ctg ctg atg aac caa gca att cac ace ctg gat ctg ctg cag tgg 643 
Gly Leu Leu Met Asn Gin Ala lie His Thr Leu Asp Leu Leu Gin Trp 
170 175 180 

ttc ctt gga aag gca aca gaa gtc aag ggc act gtc tec ace gat aag 691 
Phe Leu Gly Lys Ala Thr Glu Val Lys Gly Thr Val Ser Thr Asp Lys 
185 190 195 

tat gec gat gtc ate gat. gtt gaa gac acc gca cac gca tac ate ggt 739 
Tyr Ala Asp Val lie Asp Val Glu Asp Thr Ala His Ala Tyr lie Gly 
200 205 210 

cac gag tec gga gtc cac acc agt gaa gtg agt tgaaccatgc tattggtgat 792 
His Glu Ser Gly Val His Thr Ser Glu Val Ser 
215 220 

aca 795 



<210> 310 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 310 

Leu Ala Ser Asp Leu Gly lie Lys Phe Val Ala Val Val Asp Lys Asp 
15 10 15 

Leu Glu Thr Ala Glu Lys Phe Ala Thr Gly Leu Gly Ala Ala Gly Asp 
20 25 30 

Ser Ser Glu Ser Ser Val Lys Ala His Gly Ser Leu Pro Ala Leu Phe 
35 40 45 

Ser Lys Lys Lys lie Asp Val Leu His lie Thr Thr Pro His Asp Gin 
50 55 60 

His lie Gly Leu Ala Leu Glu Ala Leu His His Gly Val Asn Val lie 
65 70 75 80 

Leu Glu Lys Pro Leu Ala Asn Glu Leu Asp Gin Ala Gin Arg Leu lie 
85 90 95 



Asp Tyr Leu Asp Glu Asn Pro Asp Gly Pro Lys lie Ala Val Cys Tyr 
100 105 110 
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Gln Asn Arg Tyr Asn Val Ser Ser Gin Glu Leu Arg Arg Leu Leu Asp 
115 120 * 125 

Ser Gly Asp Leu Gly Ala lie Asn Gly Ala Tyr Ser Ser Val Val Trp 
130 135 140 

Thr Arg Thr Pro Gly Tyr Tyr Thr Gin Lys Pro Trp Arg Gly Gin Gin 
145 150 155 160 

Ala His Ser Gly Gly Gly Leu Leu Met Asn Gin Ala lie His Thr Leu 
165 170 175 

Asp Leu Leu Gin Trp Phe Leu Gly Lys Ala Thr Glu Val Lys Gly Thr 
180 185 190 

Val Ser Thr Asp Lys Tyr Ala Asp Val lie Asp Val Glu Asp Thr Ala 
195 200 205 

His Ala Tyr lie Gly His Glu Ser Gly Val His Thr Ser Glu Val Ser 
210 215 220 



ru 



<210> 311 
<211> 795 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (772) 

<223> FRXA02902 

<400> 311 

catcaacgcc gagtacaact aaggacaact gataatgaca aatgctgcaa ttgtcggatg 60 

aggagacgtc gcaaccgttc atacagaagc gctggaagct ttg get tec gat ctt 115 

Leu Ala Ser Asp Leu 
1 5 

ggt att aag ttc gtc gca gtg gtg gat aaa gat eta gag act get gag 163 
Gly lie Lys Phe Val Ala Val Val Asp Lys Asp Leu Glu Thr Ala Glu 
10 15 20 

aaa ttt gcg acg gga ctt gga get get ggc gat tct tea gaa age age 211 
Lys Phe Ala Thr Gly Leu Gly Ala Ala Gly Asp Ser Ser Glu Ser Ser 
25 30 35 

gtc aag gec cac ggc age ctg ccg get ttg ttc tec aaa aag aag ate 259 
Val Lys Ala His Gly Ser Leu Pro Ala Leu Phe Ser Lys Lys Lys lie 
40 45 50 

gat gtt eta cac ate ace ace ccc cac gac caa cac att ggt ttg get 307 
Asp Val Leu His lie Thr Thr Pro His Asp Gin His lie Gly Leu Ala 
55 60 65 



etc gaa gcg eta cac cac ggt gta aat gtc ate ctg gaa aag ccg ttg 
Leu Glu Ala Leu His His Gly Val Asn Val lie Leu Glu Lys Pro Leu 
70 75 80 85 



355 
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gct aat gag ttg gac cag gcg cag cgt etc ate gac tac ttg gat gaa 403 
Ala Asn Glu Leu Asp Gin Ala Gin Arg Leu lie Asp Tyr Leu Asp Glu 
90 95 100 

aac ccc gat ggt cca aag att gca gtg tgc tat cag aac cgt tac aac 451 
Asn Pro Asp Gly Pro Lys lie Ala Val Cys Tyr Gin Asn Arg Tyr Asn 
105 110 115 

gtt tec tec cag gaa ctg cgt cgt ctg etc gat tea ggt gac etc ggt 4 99 
Val Ser Ser Gin Glu Leu Arg Arg Leu Leu Asp Ser Gly Asp Leu Gly 
120 125 130 

gee ate aat ggt gca tat tec tct gtg gtg tgg ace cgc ace cca ggc 547 
Ala lie Asn Gly Ala Tyr Ser Ser Val Val Trp Thr Arg Thr Pro Gly 
135 140 145 

tac tac ace cag aaa cct tgg cgt ggc cag caa gca cac tec ggt ggt 595 
Tyr Tyr Thr Gin Lys Pro Trp Arg Gly Gin Gin Ala His Ser Gly Gly 
150 155 160 165 

ggc ctg ctg atg aac caa gca att cac acc ctg gat ctg ctg cag tgg 643 
Gly Leu Leu Met Asn Gin Ala lie His Thr Leu Asp Leu Leu Gin Trp 
170 175 180 

ttc ctt gga aag gca aca gaa gtc aag ggc act gtc tec acc gat aag 691 
Phe Leu Gly Lys Ala Thr Glu Val Lys Gly Thr Val Ser Thr Asp Lys 
185 190 195 

tat gee gat gtc ate gat gtt gaa gac acc gca cac gca tac ate ggt 739 
Tyr Ala Asp Val He Asp Val Glu Asp Thr Ala His Ala Tyr He Gly 
200 205 210 

cac gag tec gga gtc cac acc agt gaa gtg agt tgaaccatgc tattggtgat 792 
His Glu Ser Gly Val His Thr Ser Glu Val Ser 



215 220 



795 



<210> 312 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 312 

Leu Ala Ser Asp Leu Gly He Lys Phe Val Ala Val Val Asp Lys Asp 
15 10 15 

Leu Glu Thr Ala Glu Lys Phe Ala Thr Gly Leu Gly Ala Ala Gly Asp 
20 25 30 

Ser Ser Glu Ser Ser Val Lys Ala His Gly Ser Leu Pro Ala Leu Phe 
35 40 45 

Ser Lys Lys Lys He Asp Val Leu His He Thr Thr Pro His Asp Gin 
50 55 60 

His He Gly Leu Ala Leu Glu Ala Leu His His Gly Val Asn Val He 
65 70 75 80 
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a 



Leu Glu Lys Pro Leu Ala Asn Glu Leu Asp Gin Ala Gin Arg Leu lie 
85 90 95 

Asp Tyr Leu Asp Glu Asn Pro Asp Gly Pro Lys lie Ala Val Cys Tyr 
100 105 110 

Gin Asn Arg Tyr Asn Val Ser Ser Gin Glu Leu Arg Arg Leu Leu Asp 
115 120 125 

Ser Gly Asp Leu Gly Ala lie Asn Gly Ala Tyr Ser Ser Val Val Trp 
130 135 140 

Thr Arg Thr Pro Gly Tyr Tyr Thr Gin Lys Pro Trp Arg Gly Gin Gin 
145 150 155 160 

Ala His Ser Gly Gly Gly Leu Leu Met Asn Gin Ala lie His Thr Leu 
165 170 175 

Asp Leu Leu Gin Trp Phe Leu Gly Lys Ala Thr Glu Val Lys Gly Thr 
180 185 190 

Val Ser Thr Asp Lys Tyr Ala Asp Val lie Asp Val Glu Asp Thr Ala 
195 200 205 

His Ala Tyr lie Gly His Glu Ser Gly Val His Thr Ser Glu Val Ser 
210 215 220 



<210> 313 
<211> 831 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (808) 

<223> RXA00251 

<400> 313 

aaccagcgtt ttcagcgaga tactggacat atcaactaaa atccctgaat aaaacatcta 60 

acatgggttt tatacagaaa attcatacga aaggttgatc atg aag aag aag att 115 

Met Lys Lys Lys lie 
1 5 

gcg gtc gtt acc gga gcg acc gga ggc atg gga att gag ate gtc aaa 163 
Ala Val Val Thr Gly Ala Thr Gly Gly Met Gly He Glu He Val Lys 
10 15 20 

gac etc tec cgc gac cac att gtc tac gec ttg ggc cga aat cca gag 211 
Asp Leu Ser Arg Asp His He Val Tyr Ala Leu Gly Arg Asn Pro Glu 
25 30 35 

cat ctg gca get etc gca gag ate gag gga gta gag cct ate gag tec 259 
His Leu Ala Ala Leu Ala Glu He Glu Gly Val Glu Pro He Glu Ser 
40 45 50 



gat ate gtg aag gaa gtg ttg gaa gag gga ggc gtc gac aag eta aaa 



307 
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Asp lie Val Lys Glu Val Leu Glu Glu Gly Gly Val Asp Lys Leu Lys 
55 60 65 

aac etc gac cac gtg gat acg ctg gtg cac gec gcg gcg gtg gcg cgt 355 
Asn Leu Asp His Val Asp Thr Leu Val His Ala Ala Ala Val Ala Arg 
70 75 80 85 

gac acg acc ate gaa gec ggc agt gtg gec gaa tgg cac gca cac ctt 403 
Asp Thr Thr lie Glu Ala Gly Ser Val Ala Glu Trp His Ala His Leu 
90 95 100 

gat etc aac gtc att gtc ccg gee gag ttg agt cgc caa etc ttg ccc 451 
Asp Leu Asn Val lie Val Pro Ala Glu Leu Ser Arg Gin Leu Leu Pro 
105 110 115 

gec etc cgc gcg gca tec ggc tgc gtc ate tac ate aac tec ggc gee 4 99 
Ala Leu Arg Ala Ala Ser Gly Cys Val lie Tyr lie Asn Ser Gly Ala 
120 125 130 

ggc aac gga cca cac ccc ggc aac acc ate tac gee gec age aaa cac 547 
Gly Asn Gly Pro His Pro Gly Asn Thr lie Tyr Ala Ala Ser Lys His 
135 140 145 

gee etc cgc gga etc gee gac gee ttc cgc aaa gaa gaa gee aac aac 595 
Ala Leu Arg Gly Leu Ala Asp Ala Phe Arg Lys Glu Glu Ala Asn Asn 
150 155 160 165 

ggc ate cgc gtc age act gtc age ccc ggc ccc acc aac acc ccc atg 643 
Gly lie Arg Val Ser Thr Val Ser Pro Gly Pro Thr Asn Thr Pro Met 
170 175 180 

ctg caa ggc etc atg gac tea caa ggc acc aac ttc cgc cca gag ate 691 
Leu Gin Gly Leu Met Asp Ser Gin Gly Thr Asn Phe Arg Pro Glu lie 
185 190 195 

tac ate gaa cca aaa gaa ate gec aac gca ate aga ttc gtg att gac 739 
Tyr lie Glu Pro Lys Glu lie Ala Asn Ala lie Arg Phe Val lie Asp 
200 205 210 

get ggc gaa acc acc cag ate acc aac gtg gac gta cga cca cgt ate 787 
Ala Gly Glu Thr Thr Gin lie Thr Asn Val Asp Val Arg Pro Arg lie 
215 220 225 

gaa ctg gcg gac egg aaa gat tagttctggg gggcttcctg ggc 831 
Glu Leu Ala Asp Arg Lys Asp 
230 235 



<210> 314 
<211> 236 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 314 

Met Lys Lys Lys lie Ala Val Val Thr Gly Ala Thr Gly Gly Met Gly 
15 10 15 

lie Glu lie Val Lys Asp Leu Ser Arg Asp His lie Val Tyr Ala Leu 
20 25 30 

Gly Arg Asn Pro Glu His Leu Ala Ala Leu Ala Glu lie Glu Gly Val 
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35 40 45 

Glu Pro lie Glu Ser Asp He Val Lys Glu Val Leu Glu Glu Gly Gly 
50 55 60 

Val Asp Lys Leu Lys Asn Leu Asp His Val Asp Thr Leu Val His Ala 
65 70 75 80 

Ala Ala Val Ala Arg Asp Thr Thr He Glu Ala Gly Ser Val Ala Glu 
85 90 95 

Trp His Ala His Leu Asp Leu Asn Val He Val Pro Ala Glu Leu Ser 
100 105 110 

Arg Gin Leu Leu Pro Ala Leu Arg Ala Ala Ser Gly Cys Val He Tyr 
115 120 125 

He Asn Ser Gly Ala Gly Asn Gly Pro His Pro Gly Asn Thr He Tyr 
130 135 140 

Ala Ala Ser Lys His Ala Leu Arg Gly Leu Ala Asp Ala Phe Arg Lys 
145 150 155 160 

Glu Glu Ala Asn Asn Gly He Arg Val Ser Thr Val Ser Pro Gly Pro 
165 170 175 

Thr Asn Thr Pro Met Leu Gin Gly Leu Met Asp Ser Gin Gly Thr Asn 
180 185 190 

Phe Arg Pro Glu He Tyr He Glu Pro Lys Glu He Ala Asn Ala He 
195 200 205 

Arg Phe Val He Asp Ala Gly Glu Thr Thr Gin He Thr Asn Val Asp 
210 215 220 

Val Arg Pro Arg He Glu Leu Ala Asp Arg Lys Asp 
225 230 235 



<210> 315 
<211> 1008 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (985) 
<223> RXN02654 

<400> 315 

tattttcgga aatttataca gcaatcctcg aaatcctaat aaagatccct tatcgtggga 60 

gaggtacggt agttcgttcg aggacaacgt cgagaaaggc atg att tea ttg eta 115 

Met He Ser Leu Leu 
1 5 

aat gat cca cgt acg eta ttc ccg aaa gtc gat ccc cca aag caa age 163 
Asn Asp Pro Arg Thr Leu Phe Pro Lys Val Asp Pro Pro Lys Gin Ser 
10 15 20 



cag ccg gaa cca ggc eta gat ata aaa ctt tec ccc caa gee gat att 



211 
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Gln Pro Glu Pro Gly Leu Asp lie Lys Leu Ser Pro Gin Ala Asp lie 
25 30 35 

ggt etc tec age tat caa gga agt gga agg ctt aag ggc cgc aag get 259 
Gly Leu Ser Ser Tyr Gin Gly Ser Gly Arg Leu Lys Gly Arg Lys Ala 
40 45 50 

ctt att act ggt ggc gat tct ggg att gga get gec gta gca ate get 307 
Leu lie Thr Gly Gly Asp Ser Gly lie Gly Ala Ala Val Ala lie Ala 
55 60 65 

tat get cgc gag ggg gca gat gtt gcg ate get tac ttg ccc gaa gaa 355 
Tyr Ala Arg Glu Gly Ala Asp Val Ala lie Ala Tyr Leu Pro Glu Glu 
70 75 80 85 

caa gee gat get gac aga gtg etc caa gca ate gag gaa aca ggt caa 403 
Gin Ala Asp Ala Asp Arg Val Leu Gin Ala lie Glu Glu Thr Gly Gin 
90 95 100 

aaa get ttt tct ttc cct ggt gat etc cgt gat cca gaa tac tgt cgc 451 
Lys Ala Phe Ser Phe Pro Gly Asp Leu Arg Asp Pro Glu Tyr Cys Arg 
105 110 115 

teg ctg gtc caa gag acg gtg aac get tta ggt ggc eta gac ate ttg 499* 
Ser Leu Val Gin Glu Thr Val Asn Ala Leu Gly Gly Leu Asp lie Leu 
120 125 130 

gtc aac aac gcg tea cgt cag gtg tgg gca cct ggt ttg ace gaa att 547 
Val Asn Asn Ala Ser Arg Gin Val Trp Ala Pro Gly Leu Thr Glu lie 
135 140 145 

ace gac gaa aac ttc gac cag act ttg cag gtt aac etc tat ggt agt 595 
Thr Asp Glu Asn Phe Asp Gin Thr Leu Gin Val Asn Leu Tyr Gly Ser 
150 155 160 165 

ttt egg gtt acc aaa gca get ata cct cat ctg aag ccc gga tea teg 643 
Phe Arg Val Thr Lys Ala Ala lie Pro His Leu Lys Pro Gly Ser Ser 
170 175 180 

ata ate ttt aca teg tec att cag gcg tac caa cct teg gaa acc etc 691 
lie lie Phe Thr Ser Ser lie Gin Ala Tyr Gin Pro Ser Glu Thr Leu 
185 190 195 

ttg gat tac gee atg act aag gcg gca ttg aac aat ttg tea aag ggc 739 
Leu Asp Tyr Ala Met Thr Lys Ala Ala Leu Asn Asn Leu Ser Lys Gly 
200 205 210 

ttg gca agt agt ctg ata ggc gat ggc att egg gta aat tct gta gee 787 
Leu Ala Ser Ser Leu lie Gly Asp Gly lie Arg Val Asn Ser Val Ala 
215 220 225 

cca ggt cct ttc tgg acg ccg ttg caa ccc age cat ggt cag cca caa 835 
Pro Gly Pro Phe Trp Thr Pro Leu Gin Pro Ser His Gly Gin Pro Gin 
230 235 240 245 

gag aaa ata gaa gga ttt ggc cag cac get ccg att gga aga gcg ggt 883 
Glu Lys lie Glu Gly Phe Gly Gin His Ala Pro lie Gly Arg Ala Gly 
250 255 260 



cac cct gtt gag ttg gca ggt gcg tac gtt ttt etc get tct gac gaa 
His Pro Val Glu Leu Ala Gly Ala Tyr Val Phe Leu Ala Ser Asp Glu 



931 
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265 270 275 

gcc age tat gtg gta gga gaa acc ctg gga gtc aca ggt ggg acg ccc 979 
Ala Ser Tyr Val Val Gly Glu Thr Leu Gly Val Thr Gly Gly Thr Pro 
280 285 290 

acc cca tagteggtae aageggaate act 1008 
Thr Pro 
295 



<210> 316 
<211> 295 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 316 

Met lie Ser Leu Leu Asn Asp Pro Arg Thr Leu Phe Pro Lys Val Asp 
15 10 15 

Pro Pro Lys Gin Ser Gin Pro Glu Pro Gly Leu Asp lie Lys Leu Ser 
20 25 30 

Pro Gin Ala Asp lie Gly Leu Ser Ser Tyr Gin Gly Ser Gly Arg Leu 
35 40 45 

Lys Gly Arg Lys Ala Leu lie Thr Gly Gly Asp Ser Gly lie Gly Ala 
50 55 60 

Ala Val Ala lie Ala Tyr Ala Arg Glu Gly Ala Asp Val Ala lie Ala 
65 70 75 80 

Tyr Leu Pro Glu Glu Gin Ala Asp Ala Asp Arg Val Leu Gin Ala lie 
85 90 95 

Glu Glu Thr Gly Gin Lys Ala Phe Ser Phe Pro Gly Asp Leu Arg Asp 
100 105 110 

Pro Glu Tyr Cys Arg Ser Leu Val Gin Glu Thr Val Asn Ala Leu Gly 
115 120 125 

Gly Leu Asp lie Leu Val Asn Asn Ala Ser Arg Gin Val Trp Ala Pro 
130 135 140 

Gly Leu Thr Glu lie Thr Asp Glu Asn Phe Asp Gin Thr Leu Gin Val 
145 150 155 160 

Asn Leu Tyr Gly Ser Phe Arg Val Thr Lys Ala Ala He Pro His Leu 
165 170 175 

Lys Pro Gly Ser Ser He He Phe Thr Ser Ser He Gin Ala Tyr Gin 
180 185 190 

Pro Ser Glu Thr Leu Leu Asp Tyr Ala Met Thr Lys Ala Ala Leu Asn 
195 200 205 

Asn Leu Ser Lys Gly Leu Ala Ser Ser Leu He Gly Asp Gly He Arg 
210 215 220 

Val Asn Ser Val Ala Pro Gly Pro Phe Trp Thr Pro Leu Gin Pro Ser 
225 230 235 240 
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His Gly Gin Pro 



lie Gly Arg Ala 
260 

Leu Ala Ser Asp 
275 

Thr Gly Gly Thr 
290 



Gin Glu Lys lie 
245 

Gly His Pro Val 



Glu Ala Ser Tyr 
280 

Pro Thr Pro 
295 



Glu Gly Phe Gly 
250 

Glu Leu Ala Gly 
265 

Val Val Gly Glu 



Gin His Ala Pro 
255 

Ala Tyr Val Phe 
270 

Thr Leu Gly Val 
285 



<210> 317 
<211> 1008 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (985) 

<223> FRXA02654 

<400> 317 

tattttcgga aatttataca gcaatcctcg aaatcctaat aaagatccct tatcgtggga 60 

gaggtacggt agttcgttcg aggacaacgt cgagaaaggc atg att tea ttg eta 115 

Met lie Ser Leu Leu 

1 5 

aat gat cca cgt acg eta ttc ccg aaa gtc gat ccc cca aag caa age 163 

Asn Asp Pro Arg Thr Leu Phe Pro Lys Val Asp Pro Pro Lys Gin Ser 

10 15 20 

cag ccg gaa cca ggc eta gat ata aaa ctt tec ccc caa gee gat att 211 
Gin Pro Glu Pro Gly Leu Asp lie Lys Leu Ser Pro Gin Ala Asp lie 
25 30 35 

ggt etc tec age tat caa gga agt gga agg ctt aag ggc cgc aag get 259 
Gly Leu Ser Ser Tyr Gin Gly Ser Gly Arg Leu Lys Gly Arg Lys Ala 
40 45 50 

ctt att act ggt ggc gat tct ggg att gga get gec gta gca ate get 307 
Leu lie Thr Gly Gly Asp Ser Gly lie Gly Ala Ala Val Ala lie Ala 
55 60 65 

tat get cgc gag ggg gca gat gtt gcg ate get tac ttg ccc gaa gaa 355 
Tyr Ala Arg Glu Gly Ala Asp Val Ala lie Ala Tyr Leu Pro Glu Glu 
70 75 80 85 

caa gee gat get gac aga gtg etc caa gca ate gag gaa aca ggt caa 403 
Gin Ala Asp Ala Asp Arg Val Leu Gin Ala lie Glu Glu Thr Gly Gin 
90 95 100 

aaa get ttt tct ttc cct ggt gat etc cgt gat cca gaa tac tgt cgc 451 
Lys Ala Phe Ser Phe Pro Gly Asp Leu Arg Asp Pro Glu Tyr Cys Arg 
105 110 115 



teg ctg gtc caa gag acg gtg aac get tta ggt ggc eta gac ate ttg 
Ser Leu Val Gin Glu Thr Val Asn Ala Leu Gly Gly Leu Asp lie Leu 



499 
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120 125 130 

gtc aac aac gcg tea cgt cag gtg tgg gca cct ggt ttg acc gaa att 547 

Val Asn Asn Ala Ser Arg Gin Val Trp Ala Pro Gly Leu Thr Glu lie 

135 140 145 

acc gac gaa aac ttc gac cag act ttg cag gtt aac etc tat ggt agt 595 

Thr Asp Glu Asn Phe Asp Gin Thr Leu Gin Val Asn Leu Tyr Gly Ser 
150 155 160 165 

ttt egg gtt acc aaa gca get ata cct cat ctg aag ccc gga tea teg 64 3 

Phe Arg Val Thr Lys Ala Ala lie Pro His Leu Lys Pro Gly Ser Ser 
170 175 180 

ata ate ttt aca teg tec att cag gcg tac caa cct teg gaa acc etc 691 

lie lie Phe Thr Ser Ser lie Gin Ala Tyr Gin Pro Ser Glu Thr Leu 
185 190 195 

ttg gat tac gee atg act aag gcg gca ttg aac aat ttg tea aag ggc 739 

Leu Asp Tyr Ala Met Thr Lys Ala Ala Leu Asn Asn Leu Ser Lys Gly 
200 205 210 

ttg gca agt agt ctg ata ggc gat ggc att egg gta aat tct gta gee 787 

Leu Ala Ser Ser Leu lie Gly Asp Gly lie Arg Val Asn Ser Val Ala 

215 220 225 

cca ggt cct ttc tgg acg ccg ttg caa ccc age cat ggt cag cca caa 835 

Pro Gly Pro Phe Trp Thr Pro Leu Gin Pro Ser His Gly Gin Pro Gin 
230 235 240 245 

gag aaa ata gaa gga ttt ggc cag cac get ccg att gga aga gcg ggt 883 

Glu Lys lie Glu Gly Phe Gly Gin His Ala Pro lie Gly Arg Ala Gly 
250 255 260 

cac cct gtt gag ttg gca ggt gcg tac gtt ttt etc get tct gac gaa 931 

His Pro Val Glu Leu Ala Gly Ala Tyr Val Phe Leu Ala Ser Asp Glu 
265 270 275 

gee age tat gtg gta gga gaa acc ctg gga gtc aca ggt ggg acg ccc 979 

Ala Ser Tyr Val Val Gly Glu Thr Leu Gly Val Thr Gly Gly Thr Pro 
280 285 290 

acc cca tagteggtae aageggaate act 1008 
Thr Pro 
295 



<210> 318 
<211> 295 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 318 

Met lie Ser Leu Leu Asn Asp Pro Arg Thr Leu Phe Pro Lys Val Asp 
15 10 15 

Pro Pro Lys Gin Ser Gin Pro Glu Pro Gly Leu Asp lie Lys Leu Ser 
20 25 30 



Pro Gin Ala Asp lie Gly Leu Ser Ser Tyr Gin Gly Ser Gly Arg Leu 
35 40 45 
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Lys Gly Arg Lys Ala Leu lie Thr Gly Gly Asp Ser Gly lie Gly Ala 
50 55 60 

Ala Val Ala lie Ala Tyr Ala Arg Glu Gly Ala Asp Val Ala lie Ala 
65 70 75 80 

Tyr Leu Pro Glu Glu Gin Ala Asp Ala Asp Arg Val Leu Gin Ala lie 
85 90 95 

Glu Glu Thr Gly Gin Lys Ala Phe Ser Phe Pro Gly Asp Leu Arg Asp 
100 105 110 

Pro Glu Tyr Cys Arg Ser Leu Val Gin Glu Thr Val Asn Ala Leu Gly 
115 120 125 

Gly Leu Asp lie Leu Val Asn Asn Ala Ser Arg Gin Val Trp Ala Pro 
130 135 140 

Gly Leu Thr Glu lie Thr Asp Glu Asn Phe Asp Gin Thr Leu Gin Val 
145 150 155 160 

Asn Leu Tyr Gly Ser Phe Arg Val Thr Lys Ala Ala lie Pro His Leu 
165 170 175 

Lys Pro Gly Ser Ser lie lie Phe Thr Ser Ser lie Gin Ala Tyr Gin 
180 185 190 

Pro Ser Glu Thr Leu Leu Asp Tyr Ala Met Thr Lys Ala Ala Leu Asn 
195 200 205 

Asn Leu Ser Lys Gly Leu Ala Ser Ser Leu lie Gly Asp Gly lie Arg 
210 215 220 

Val Asn Ser Val Ala Pro Gly Pro Phe Trp Thr Pro Leu Gin Pro Ser 
225 230 235 240 

His Gly Gin Pro Gin Glu Lys lie Glu Gly Phe Gly Gin His Ala Pro 
245 250 255 

lie Gly Arg Ala Gly His Pro Val Glu Leu Ala Gly Ala Tyr Val Phe 
260 265 270 

Leu Ala Ser Asp Glu Ala Ser Tyr Val Val Gly Glu Thr Leu Gly Val 
275 280 285 

Thr Gly Gly Thr Pro Thr Pro 
290 295 



<210> 319 
<211> 1605 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1582) 
<223> RXN01049 

<400> 319 
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aagcacagca attgagcaat actcccatgc atgttttcgc gtgatcacgc tatatcctta 60 

aagaatattc tttattagtc agacctttaa aggaaacctt atg gga tea att cca 115 

Met Gly Ser lie Pro 
1 5 

aca atg tec ate cct ttt gat gac tea cgt gga cct tat gtc ctt get 163 
Thr Met Ser lie Pro Phe Asp Asp Ser Arg Gly Pro Tyr Val Leu Ala 
10 15 20 

atg gat att ggt tec act gca tea cga ggt gga ctt tat gat get tec 211 
Met Asp lie Gly Ser Thr Ala Ser Arg Gly Gly Leu Tyr Asp Ala Ser 
25 30 35 

ggc tgc cca ate aaa ggc acc aag cag cgc gaa tec cat gaa ttc ace 259 
Gly Cys Pro lie Lys Gly Thr Lys Gin Arg Glu Ser His Glu Phe Thr 
40 45 50 

acc ggt gag ggc gtt tec acc att gat get gac cag gtg gtt teg gag 307 
Thr Gly Glu Gly Val Ser Thr lie Asp Ala Asp Gin Val Val Ser Glu 
55 60 65 

ate acc tea gtt att aat ggc att ttg aac gcg get gat cat cac aac 355 
lie Thr Ser Val lie Asn Gly lie Leu Asn Ala Ala Asp His His Asn 
70 75 80 85 

ate aaa gat cag ate gee get gtc gcg eta gat tct ttt gca tec tea 403 
lie Lys Asp Gin lie Ala Ala Val Ala Leu Asp Ser Phe Ala Ser Ser 
90 95 100 

tta ate ttg gtc gat ggt gaa ggc aat gcg etc acc ccg tgc att acc 451 
Leu lie Leu Val Asp Gly Glu Gly Asn Ala Leu Thr Pro Cys lie Thr 
105 110 115 

tac gcg gat tct cgt tct gca cag tat gtg gag cag ctg cgc gcg gaa 4 99 
Tyr Ala Asp Ser Arg Ser Ala Gin Tyr Val Glu Gin Leu Arg Ala Glu 
120 125 130 

ate gat gag aag gee tac cac ggc cgc acc ggc gtc tgc ttg cac acc 547 
lie Asp Glu Lys Ala Tyr His Gly Arg Thr Gly Val Cys Leu His Thr 
135 140 145 

tec tac cac cca teg cgc ttg ctg tgg ctg aaa act gag ttc gag aaa 595 
Ser Tyr His Pro Ser Arg Leu Leu Trp Leu Lys Thr Glu Phe Glu Lys 
150 155 160 165 

gag ttc aac aaa gee aag tat gtg atg acc ate ggt gag tac gtc tac 643 
Glu Phe Asn Lys Ala Lys Tyr Val Met Thr lie Gly Glu Tyr Val Tyr 
170 175 180 

ttc aaa ctt gca ggc ate acc gga atg get act teg att gec gcg tgg 691 
Phe Lys Leu Ala Gly lie Thr Gly Met Ala Thr Ser lie Ala Ala Trp 
185 190 195 

agt ggc att ttg gac gee cat acc ggc gaa ctt gat ctg act ate ttg 739 
Ser Gly lie Leu Asp Ala His Thr Gly Glu Leu Asp Leu Thr lie Leu 
200 205 210 



gag cac ate ggt gtt gat ccg get ctg ttc ggt gag ate aga aac cct 787 
Glu His lie Gly Val Asp Pro Ala Leu Phe Gly Glu lie Arg Asn Pro 
215 220 225 



BGM26CP 



-450- 



gat gaa cca 
Asp Glu Pro 
230 

ctg gaa gaa 
Leu Glu Glu 



aac att ggc 
Asn lie Gly 



get aca tec 
Ala Thr Ser 
280 

ate ccc tct 
lie Pro Ser 
295 

gtt ggt ggc 
Val Gly Gly 
310 

cgc acc att 
Arg Thr lie 



ccc etc gaa 
Pro Leu Glu 



tec ate ggc 
Ser lie Gly 
360 

gaa caa acc 
Glu Gin Thr 
375 

gca etc tec 
Ala Leu Ser 
390 

gee cct gaa 
Ala Pro Glu 



gaa ttc etc 
Glu Phe Leu 



ctg gaa atg 
Leu Glu Met 
440 

gag cag etc 
Glu Gin Leu 
455 



gee acc gat 
Ala Thr Asp 
235 

ate cct tgg 
lie Pro Trp 
250 

cca ggc gee 
Pro Gly Ala 
265 

ggc gec atg 
Gly Ala Met 



ggc ctg tgg 
Gly Leu Trp 



gca etc aac 
Ala Leu Asn 
315 

ate aag cct 
lie Lys Pro 
330 

ggc acc cca 
Gly Thr Pro 
345 

tgg gca gec 
Trp Ala Ala 



ggc cct gaa 
Gly Pro Glu 



tac cag cgc 
Tyr Gin Arg 
395 

egg gtc ate 
Arg Val lie 
410 

gcg atg ctt 
Ala Met Leu 
425 

aag cgc gee 
Lys Arg Ala 



gaa cca ggc 
Glu Pro Gly 



gec aaa gtt 
Ala Lys Val 



ttc cat gee 
Phe His Ala 



gtg gat tct 
Val Asp Ser 
270 

cgc gtg ate 
Arg Val lie 
285 

tgt tac cgc 
Cys Tyr Arg 
300 

gac gtc gga 
Asp Val Gly 



gaa aac etc 
Glu Asn Leu 



get gtc ctg 
Ala Val Leu 
350 

tea gcg cag 
Ser Ala Gin 
365 

cac ttg tgg 
His Leu Trp 
380 

gtt tgg gaa 
Val Trp Glu 



gca tea gga 
Ala Ser Gly 



tec gac gee 
Ser Asp Ala 
430 

acc etc cgc 
Thr Leu Arg 
445 

ggc acg cgc 
Gly Thr Arg 
460 



gtc gac aaa 
Val Asp Lys 
240 

att cca gac 
lie Pro Asp 
255 

aaa acc gtc 
Lys Thr Val 



ctt ccg age 
Leu Pro Ser 



gtt tec cgc 
Val Ser Arg 
305 

cgc gee gtc 
Arg Ala Val 
320 

gac gaa gtg 
Asp Glu Val 
335 

ccg ttc ttc 
Pro Phe Phe 



gee acg ate 
Ala Thr He 



cgc ggc gtt 
Arg Gly Val 
385 

cac atg ggg 
His Met Gly 
400 

cga gtc tec 
Arg Val Ser 
415 

etc gac acc 
Leu Asp Thr 



ggc acc gca 
Gly Thr Ala 



gcg acg cca 
Ala Thr Pro 
465 



aag tgg aag 
Lys Trp Lys 



ggc tgg cct 
Gly Trp Pro 
260 

gca gtc gee 
Ala Val Ala 
275 

gtt ccc gaa 
Val Pro Glu 
290 

gac cag tgc 
Asp Gin Cys 



acc tgg ctg 
Thr Trp Leu 



ctg ate cgc 
Leu He Arg 
340 

tec ggg gaa 
Ser Gly Glu 
355 

acc aac att 
Thr Asn He 
370 

ttc gaa gee 
Phe Glu Ala 



aaa gee ggc 
Lys Ala Gly 



acc gac cac 
Thr Asp His 
420 

cca gtc ate 
Pro Val He 
435 

ctt ate gtc 
Leu He Val 
450 

cca ttc ggc 
Pro Phe Gly 



cac 835 

His 

245 

tec 883 
Ser 



gee 931 
Ala 



cag 979 
Gin 



ate 1027 
He 



gaa 1075 

Glu 

325 

gaa 1123 
Glu 



cgc 1171 
Arg 



cag 1219 
Gin 



etc 1267 
Leu 



gca 1315 

Ala 

405 

cca 1363 
Pro 



cct 1411 
Pro 



ctt 1459 
Leu 



acg 1507 
Thr 
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acg cat cag ccg cgc ttt gcg cac cat tac tec aag gca aga gag ctt 1555 
Thr His Gin Pro Arg Phe Ala His His Tyr Ser Lys Ala Arg Glu Leu 
470 475 480 485 

ttc gac gec etc tac etc aag ttg gtc tagcttttcg cagtggaacg 1602 
Phe Asp Ala Leu Tyr Leu Lys Leu Val 
490 

cgc 1605 



<210> 320 
<211> 494 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 320 

Met Gly Ser lie Pro Thr Met Ser lie Pro Phe Asp Asp Ser Arg Gly 
15 10 15 

Pro Tyr Val Leu Ala Met Asp lie Gly Ser Thr Ala Ser Arg Gly Gly 
20 25 30 

Leu Tyr Asp Ala Ser Gly Cys Pro lie Lys Gly Thr Lys Gin Arg Glu 
35 40 45 

Ser His Glu Phe Thr Thr Gly Glu Gly Val Ser Thr lie Asp Ala Asp 
50 55 60 

Gin Val Val Ser Glu lie Thr Ser Val lie Asn Gly lie Leu Asn Ala 
65 70 75 80 

Ala Asp His His Asn lie Lys Asp Gin lie Ala Ala Val Ala Leu Asp 
85 90 95 

Ser Phe Ala Ser Ser Leu lie Leu Val Asp Gly Glu Gly Asn Ala Leu 
100 105 110 

Thr Pro Cys lie Thr Tyr Ala Asp Ser Arg Ser Ala Gin Tyr Val Glu 
115 120 125 

Gin Leu Arg Ala Glu lie Asp Glu Lys Ala Tyr His Gly Arg Thr Gly 
130 135 140 

Val Cys Leu His Thr Ser Tyr His Pro Ser Arg Leu Leu Trp Leu Lys 
145 150 155 160 

Thr Glu Phe Glu Lys Glu Phe Asn Lys Ala Lys Tyr Val Met Thr lie 
165 170 175 

Gly Glu Tyr Val Tyr Phe Lys Leu Ala Gly He Thr Gly Met Ala Thr 
180 185 190 

Ser He Ala Ala Trp Ser Gly He Leu Asp Ala His Thr Gly Glu Leu 
195 200 205 

Asp Leu Thr He Leu Glu His He Gly Val Asp Pro Ala Leu Phe Gly 
210 215 220 

Glu He Arg Asn Pro Asp Glu Pro Ala Thr Asp Ala Lys Val Val Asp 
225 230 235 240 
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Lys Lys Trp Lys 



Asp Gly Trp Pro 
260 

Val Ala Val Ala 
275 

Ser Val Pro Glu 
290 

Arg Asp Gin Cys 
305 

Val Thr Trp Leu 



Val Leu lie Arg 
340 

Phe Ser Gly Glu 
355 

lie Thr Asn lie 
370 

Val Phe Glu Ala 
385 

Gly Lys Ala Gly 



Ser Thr Asp His 
420 

Thr Pro Val lie 
435 

Ala Leu He Val 
450 

Pro Pro Phe Gly 
465 

Lys Ala Arg Glu 



His Leu Glu Glu 
245 

Ser Asn He Gly 



Ala Ala Thr Ser 
280 

Gin He Pro Ser 
295 

He Val Gly Gly 
310 

Glu Arg Thr lie 
325 

Glu Pro Leu Glu 



Arg Ser He Gly 
360 

Gin Glu Gin Thr 
375 

Leu Ala Leu Ser 
390 

Ala Ala Pro Glu 
405 

Pro Glu Phe Leu 



Pro Leu Glu Met 
440 

Leu Glu Gin Leu 
455 

Thr Thr His Gin 
470 

Leu Phe Asp Ala 
485 



He Pro Trp Phe 
250 

Pro Gly Ala Val 
265 

Gly Ala Met Arg 



Gly Leu Trp Cys 
300 

Ala Leu Asn Asp 
315 

lie Lys Pro Glu 
330 

Gly Thr Pro Ala 
345 

Trp Ala Ala Ser 



Gly Pro Glu His 
380 

Tyr Gin Arg Val 
395 

Arg Val He Ala 
410 

Ala Met Leu Ser 
425 

Lys Arg Ala Thr 



Glu Pro Gly Gly 
460 

Pro Arg Phe Ala 
475 

Leu Tyr Leu Lys 
490 



His Ala lie Pro 
255 

Asp Ser Lys Thr 
270 

Val He Leu Pro 
285 

Tyr Arg Val Ser 



Val Gly Arg Ala 

320 

Asn Leu Asp Glu 
335 

Val Leu Pro Phe 
350 

Ala Gin Ala Thr 
365 

Leu Trp Arg Gly 



Trp Glu His Met 
400 

Ser Gly Arg Val 
415 

Asp Ala Leu Asp 
430 

Leu Arg Gly Thr 
445 

Thr Arg Ala Thr 



His His Tyr Ser 
480 

Leu Val 



<210> 321 
<211> 1134 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1111) 
<223> FRXA01049 

<400> 321 
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cacagtatgt ggagcagctg cgcgcggaaa tcgatgagaa ggcctaccac ggccgcaccg 60 

gcgtctgctt gcacacctcc taccacccat cgcgcttgct gtg gtg aaa act gag 115 

Val Val Lys Thr Glu 
1 5 

ttc gag aaa gag ttc aac aaa gcc aag tat gtg atg acc ate ggt gag 163 

Phe Glu Lys Glu Phe Asn Lys Ala Lys Tyr Val Met Thr lie Gly Glu 
10 15 20 

tac gtc tac ttc aaa ctt gca ggc ate acc gga atg get act teg att 211 
Tyr Val Tyr Phe Lys Leu Ala Gly lie Thr Gly Met Ala Thr Ser lie 
25 30 35 

gcc gcg tgg agt ggc att ttg gac gcc cat acc ggc gaa ctt gat ctg 259 
Ala Ala Trp Ser Gly lie Leu Asp Ala His Thr Gly Glu Leu Asp Leu 
40 45 50 

act ate ttg gag cac ate ggt gtt gat ccg get ctg ttc ggt gag ate 307 
Thr lie Leu Glu His lie Gly Val Asp Pro Ala Leu Phe Gly Glu lie 
55 60 65 

aga aac cct gat gaa cca gcc acc gat gcc aaa gtt gtc gac aaa aag 355 
Arg Asn Pro Asp Glu Pro Ala Thr Asp Ala Lys Val Val Asp Lys Lys 
70 75 80 85 

tgg aag cac ctg gaa gaa ate cct tgg ttc cat gcc att cca gac ggc 403 
Trp Lys His Leu Glu Glu lie Pro Trp Phe His Ala lie Pro Asp Gly 
90 95 100 

tgg cct tec aac att ggc cca ggc gcc gtg gat tct aaa acc gtc gca 451 
Trp Pro Ser Asn lie Gly Pro Gly Ala Val Asp Ser Lys Thr Val Ala 
105 110 115 

gtc gcc gcc get aca tec ggc gcc atg cgc gtg ate ctt ccg age gtt 4 99 
Val Ala Ala Ala Thr Ser Gly Ala Met Arg Val lie Leu Pro Ser Val 
120 125 130 

ccc gaa cag ate ccc tct ggc ctg tgg tgt tac cgc gtt tec cgc gac 547 
Pro Glu Gin lie Pro Ser Gly Leu Trp Cys Tyr Arg Val Ser Arg Asp 
135 140 145 

cag tgc ate gtt ggt ggc gca etc aac gac gtc gga cgc gcc gtc acc 595 
Gin Cys lie Val Gly Gly Ala Leu Asn Asp Val Gly Arg Ala Val Thr 
150 155 160 165 

tgg ctg gaa cgc acc att ate aag cct gaa aac etc gac gaa gtg ctg 643 
Trp Leu Glu Arg Thr lie lie Lys Pro Glu Asn Leu Asp Glu Val Leu 
170 175 180 

ate cgc gaa ccc etc gaa ggc acc cca get gtc ctg ccg ttc ttc tec 691 
lie Arg Glu Pro Leu Glu Gly Thr Pro Ala Val Leu Pro Phe Phe Ser 
185 190 195 

ggg gaa cgc tec ate ggc tgg gca gcc tea gcg cag gcc acg ate acc 739 
Gly Glu Arg Ser lie Gly Trp Ala Ala Ser Ala Gin Ala Thr lie Thr 
200 205 210 



aac att cag gaa caa acc ggc cct gaa cac ttg tgg cgc ggc gtt ttc 787 
Asn lie Gin Glu Gin Thr Gly Pro Glu His Leu Trp Arg Gly Val Phe 
215 220 225 



BGI-126CP 



-454- 



gaa gcc etc gca etc tec tac cag cgc gtt tgg gaa cac atg ggg aaa 835 
Glu Ala Leu Ala Leu Ser Tyr Gin Arg Val Trp Glu His Met Gly Lys 
230 235 240 245 

gcc ggc gca gcc cct gaa egg gtc ate gca tea gga cga gtc tec acc 883 
Ala Gly Ala Ala Pro Glu Arg Val lie Ala Ser Gly Arg Val Ser Thr 
250 255 260 

gac cac cca gaa ttc etc gcg atg ctt tec gac gcc etc gac acc cca 931 
Asp His Pro Glu Phe Leu Ala Met Leu Ser Asp Ala Leu Asp Thr Pro 
265 270 275 

gtc ate cct ctg gaa atg aag cgc gcc acc etc cgc ggc acc gca ctt 979 
Val lie Pro Leu Glu Met Lys Arg Ala Thr Leu Arg Gly Thr Ala Leu 
280 285 290 

ate gtc ctt gag cag etc gaa cca ggc ggc acg cgc gcg acg cca cca 1027 
lie Val Leu Glu Gin Leu Glu Pro Gly Gly Thr Arg Ala Thr Pro Pro 
295 300 305 

ttc ggc acg acg cat cag ccg cgc ttt gcg cac cat tac tec aag gca 1075 
Phe Gly Thr Thr His Gin Pro Arg Phe Ala His His Tyr Ser Lys Ala 
310 315 320 325 

aga gag ctt ttc gac gcc etc tac etc aag ttg gtc tagcttttcg 1121 
Arg Glu Leu Phe Asp Ala Leu Tyr Leu Lys Leu Val 
330 335 

cagtggaacg cgc 1134 

<210> 322 
<211> 337 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 322 

Val Val Lys Thr Glu Phe Glu Lys Glu Phe Asn Lys Ala Lys Tyr Val 
15 10 15 

Met Thr lie Gly Glu Tyr Val Tyr Phe Lys Leu Ala Gly lie Thr Gly 
20 25 30 

Met Ala Thr Ser lie Ala Ala Trp Ser Gly lie Leu Asp Ala His Thr 
35 40 45 

Gly Glu Leu Asp Leu Thr lie Leu Glu His lie Gly Val Asp Pro Ala 
50 55 60 

Leu Phe Gly Glu lie Arg Asn Pro Asp Glu Pro Ala Thr Asp Ala Lys 
65 70 75 80 

Val Val Asp Lys Lys Trp Lys His Leu Glu Glu lie Pro Trp Phe His 
85 90 95 

Ala lie Pro Asp Gly Trp Pro Ser Asn lie Gly Pro Gly Ala Val Asp 
100 105 110 



Ser Lys Thr Val Ala Val Ala Ala Ala Thr Ser Gly Ala Met Arg Val 
115 120 125 
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lie Leu Pro Ser Val Pro Glu Gin lie Pro Ser Gly Leu Trp Cys Tyr 
130 135 140 

Arg Val Ser Arg Asp Gin Cys lie Val Gly Gly Ala Leu Asn Asp Val 
145 150 155 160 

Gly Arg Ala Val Thr Trp Leu Glu Arg Thr lie lie Lys Pro Glu Asn 
165 170 175 

Leu Asp Glu Val Leu lie Arg Glu Pro Leu Glu Gly Thr Pro Ala Val 
180 185 190 

Leu Pro Phe Phe Ser Gly Glu Arg Ser lie Gly Trp Ala Ala Ser Ala 
195 200 205 

Gin Ala Thr lie Thr Asn lie Gin Glu Gin Thr Gly Pro Glu His Leu 
210 215 220 

Trp Arg Gly Val Phe Glu Ala Leu Ala Leu Ser Tyr Gin Arg Val Trp 
225 230 235 240 

Glu His Met Gly Lys Ala Gly Ala Ala Pro Glu Arg Val lie Ala Ser 
245 250 255 

Gly Arg Val Ser Thr Asp His Pro Glu Phe Leu Ala Met Leu Ser Asp 
260 265 270 

Ala Leu Asp Thr Pro Val lie Pro Leu Glu Met Lys Arg Ala Thr Leu 
275 280 285 

Arg Gly Thr Ala Leu lie Val Leu Glu Gin Leu Glu Pro Gly Gly Thr 
290 295 300 

Arg Ala Thr Pro Pro Phe Gly Thr Thr His Gin Pro Arg Phe Ala His 
305 310 315 320 

His Tyr Ser Lys Ala Arg Glu Leu Phe Asp Ala Leu Tyr Leu Lys Leu 
325 330 335 

Val 



<210> 323 
<211> 597 
<212> 'DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (574) 

<223> FRXA01050 

<400> 323 

aagcacagca attgagcaat actcccatgc atgttttcgc gtgatcacgc tatatcctta 60 

aagaatattc tttattagtc agacctttaa aggaaacctt atg gga tea att cca 115 

Met Gly Ser lie Pro 
1 5 
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aca atg tec ate cct ttt gat gac tea cgt gga cct tat gtc ctt get 163 
Thr Met Ser lie Pro Phe Asp Asp Ser Arg Gly Pro Tyr Val Leu Ala 
10 15 20 

atg gat att ggt tec act gca tea cga ggt gga ctt tat gat get tec 211 
Met Asp lie Gly Ser Thr Ala Ser Arg Gly Gly Leu Tyr Asp Ala Ser 
25 30 35 

ggc tgc cca ate aaa ggc ace aag cag cgc gaa tec cat gaa ttc acc 259 
Gly Cys Pro lie Lys Gly Thr Lys Gin Arg Glu Ser His Glu Phe Thr 
40 45 50 

acc ggt gag ggc gtt tec acc att gat get gac cag gtg gtt teg gag 307 
Thr Gly Glu Gly Val Ser Thr lie Asp Ala Asp Gin Val Val Ser Glu 
55 60 65 

ate acc tea gtt att aat ggc att ttg aac gcg get gat cat cac aac 355 
lie Thr Ser Val lie Asn Gly lie Leu Asn Ala Ala Asp His His Asn 
70 75 80 85 

ate aaa gat cag ate gee get gtc gcg eta gat tct ttt gca tec tea 403 
lie Lys Asp Gin lie Ala Ala Val Ala Leu Asp Ser Phe Ala Ser Ser 
90 95 100 

tta ate ttg gtc gat ggt gaa ggc aat gcg etc acc ccg tgc att acc 451 
Leu lie Leu Val Asp Gly Glu Gly Asn Ala Leu Thr Pro Cys lie Thr 
105 110 115 

tac gcg gat tct cgt tct gca cag tat gtg gag cag ctg cgc gcg gaa 4 99 
Tyr Ala Asp Ser Arg Ser Ala Gin Tyr Val Glu Gin Leu Arg Ala Glu 
120 125 130 

ate gat gag aag gee tac cac ggc cgc acc ggc gtc tgc ttg cac acc 547 
lie Asp Glu Lys Ala Tyr His Gly Arg Thr Gly Val Cys Leu His Thr 
135 140 145 

tec tac cac cca teg cgc ttg ctg tgg tgaaaactga gttcgagaaa 594 
Ser Tyr His Pro Ser Arg Leu Leu Trp 
150 155 

gag 597 



<210> 324 
<211> 158 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 324 

Met Gly Ser lie Pro Thr Met Ser lie Pro Phe Asp Asp Ser Arg Gly 
15 10 15 

Pro Tyr Val Leu Ala Met Asp lie Gly Ser Thr Ala Ser Arg Gly Gly 
20 25 30 

Leu Tyr Asp Ala Ser Gly Cys Pro lie Lys Gly Thr Lys Gin Arg Glu 
35 40 45 



Ser His Glu Phe Thr Thr Gly Glu Gly Val Ser Thr lie Asp Ala Asp 
50 55 60 
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Gln Val Val Ser 
65 

Ala Asp His His 



Ser Phe Ala Ser 
100 

Thr Pro Cys lie 
115 

Gin Leu Arg Ala 
130 

Val Cys Leu His 
145 



Glu lie Thr Ser 
70 

Asn lie Lys Asp 
85 

Ser Leu lie Leu 



Thr Tyr Ala Asp 
120 

Glu lie Asp Glu 
135 

Thr Ser Tyr His 
150 



Val lie Asn Gly 
75 

Gin lie Ala Ala 
90 

Val Asp Gly Glu 
105 

Ser Arg Ser Ala 



Lys Ala Tyr His 
140 

Pro Ser Arg Leu 
155 



lie Leu Asn Ala 
80 

Val Ala Leu Asp 
95 

Gly Asn Ala Leu 
110 

Gin Tyr Val Glu 
125 

Gly Arg Thr Gly 



Leu Trp 



<210> 325 
<211> 1065 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1042) 
<223> RXA00202 

<400> 325 

ctggcagcag attgtcatcg gttgtgtcat cgcgcttgcg gtgggcttcg atgtcatccg 60 

aaacaaaacc tctaagtaat tcctgaaagg aaattttcac atg tac get cgt aaa 115 

Met Tyr Ala Arg Lys 
1 5 

ctt att get ctg tec get tct gtc gtt ttg get ttc age ttg tct get 163 
Leu lie Ala Leu Ser Ala Ser Val Val Leu Ala Phe Ser Leu Ser Ala 
10 15 20 

tgc aac cgt gaa tct tct ggc acc age gca gac ggc ggt tct gcg gat 211 
Cys Asn Arg Glu Ser Ser Gly Thr Ser Ala Asp Gly Gly Ser Ala Asp 
25 30 35 

ggg teg ate acc ttg get ctg tct acc cag acc aac ccg ttc ttt gtg 259 
Gly Ser lie Thr Leu Ala Leu Ser Thr Gin Thr Asn Pro Phe Phe Val 
40 45 50 

cag ctt cgt gat ggt gee cag gaa aag get gat gaa ttg ggc gtg acc 307 
Gin Leu Arg Asp Gly Ala Gin Glu Lys Ala Asp Glu Leu Gly Val Thr 
55 60 65 

etc aat gtt cag gat get tec gat gac get gca acg cag gee aac cag 355 
Leu Asn Val Gin Asp Ala Ser Asp Asp Ala Ala Thr Gin Ala Asn Gin 
70 75 80 85 

etc aac aac get gtc acc acc ggt get ggc gtg gtg att gtc aac cca 403 
Leu Asn Asn Ala Val Thr Thr Gly Ala Gly Val Val He Val Asn Pro 
90 95 100 



act gat tct gat get gtg gtg ccg teg gtg gaa get etc aac cag get 



451 
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Thr Asp Ser Asp Ala Val Val Pro Ser Val Glu Ala Leu Asn Gin Ala 
105 110 115 

gac att cct gtt gtg get gtc gac cgt tec tec aat ggt ggc gag gtg 4 99 
Asp lie Pro Val Val Ala Val Asp Arg Ser Ser Asn Gly Gly Glu Val 
120 125 130 

gcg tec ttc gtg gca tct gac aac gtt get ggc ggc gcg cag get get 547 
Ala Ser Phe Val Ala Ser Asp Asn Val Ala Gly Gly Ala Gin Ala Ala 
135 140 145 

gca gee ctg gca gag gcg ate ggt ggc gaa ggt gaa ate etc atg ctg 595 
Ala Ala Leu Ala Glu Ala lie Gly Gly Glu Gly Glu lie Leu Met Leu 
150 155 160 165 

caa ggc att gcg gga tec tct gca tea cgt gat cgt gga cag gga ttt 643 
Gin Gly lie Ala Gly Ser Ser Ala Ser Arg Asp Arg Gly Gin Gly Phe 
170 175 180 

gaa gag gag ate get aag cat gag ggc att tec att gtg get aag cag 691 
Glu Glu Glu lie Ala Lys His Glu Gly lie Ser lie Val Ala Lys Gin 
185 190 195 

ace gee aac ttt. gac cgc ggt gag ggc ctg gac gtg gca act aac ctg 739 
Thr Ala Asn Phe Asp Arg Gly Glu Gly Leu Asp Val Ala Thr Asn Leu 
200 205 210 

ctg cag gca cac ccc aat gtg aag gcg ate ttc gcg gaa aac gat gag 787 
Leu Gin Ala His Pro Asn Val Lys Ala lie Phe Ala Glu Asn Asp Glu 
215 220 225 

atg gcg ttg ggc gca ate gaa gee ctg ggt get cgt get ggt gaa gat 835 
Met Ala Leu Gly Ala lie Glu Ala Leu Gly Ala Arg Ala Gly Glu Asp 
230 235 240 245 

gtc ate gtt gtc ggt ttc gat ggc ace aat gat ggt ctg gca gcg gtt 883 
Val lie Val Val Gly Phe Asp Gly Thr Asn Asp Gly Leu Ala Ala Val 
250 255 260 

gaa gat gga cgc atg ttg gee ace gtt get cag cag cca gaa gag ctg 931 
Glu Asp Gly Arg Met Leu Ala Thr Val Ala Gin Gin Pro Glu Glu Leu 
265 270 275 

gga gca aag get gtg gaa gaa gca get aag etc ctg cgc ggt gag gac 979 
Gly Ala Lys Ala Val Glu Glu Ala Ala Lys Leu Leu Arg Gly Glu Asp 
280 285 290 

get gaa aca gag gta cca gtt gag gtt gtc act gtg aag etc gac aac 1027 
Ala Glu Thr Glu Val Pro Val Glu Val Val Thr Val Lys Leu Asp Asn 
295 300 305 

gtc gcg gac ttc aag tagteggega tgaaaaagtc cgt 1065 

Val Ala Asp Phe Lys 

310 



<210> 326 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 326 

Met Tyr Ala Arg Lys Leu lie Ala Leu Ser Ala Ser Val Val Leu Ala 
1 5 10 15 

Phe Ser Leu Ser Ala Cys Asn Arg Glu Ser Ser Gly Thr Ser Ala Asp 
20 25 30 

Gly Gly Ser Ala Asp Gly Ser lie Thr Leu Ala Leu Ser Thr Gin Thr 
35 40 45 

Asn Pro Phe Phe Val Gin Leu Arg Asp Gly Ala Gin Glu Lys Ala Asp 
50 55 60 

Glu Leu Gly Val Thr Leu Asn Val Gin Asp Ala Ser Asp Asp Ala Ala 
65 70 75 80 

Thr Gin Ala Asn Gin Leu Asn Asn Ala Val Thr Thr Gly Ala Gly Val 
85 90 95 

Val lie Val Asn Pro Thr Asp Ser Asp Ala Val Val Pro Ser Val Glu 
100 105 110 

Ala Leu Asn Gin Ala Asp lie Pro Val Val Ala Val Asp Arg Ser Ser 
115 120 125 

Asn Gly Gly Glu Val Ala Ser Phe Val Ala Ser Asp Asn Val Ala Gly 
130 135 140 

Gly Ala Gin Ala Ala Ala Ala Leu Ala Glu Ala lie Gly Gly Glu Gly 
145 150 155 160 

Glu lie Leu Met Leu Gin Gly lie Ala Gly Ser Ser Ala Ser Arg Asp 
165 170 175 

Arg Gly Gin Gly Phe Glu Glu Glu lie Ala Lys His Glu Gly lie Ser 
180 185 190 

lie Val Ala Lys Gin Thr Ala Asn Phe Asp Arg Gly Glu Gly Leu Asp 
195 200 205 

Val Ala Thr Asn Leu Leu Gin Ala His Pro Asn Val Lys Ala lie Phe 
210 215 220 

Ala Glu Asn Asp Glu Met Ala Leu Gly Ala lie Glu Ala Leu Gly Ala 
225 230 235 240 

Arg Ala Gly Glu Asp Val lie Val Val Gly Phe Asp Gly Thr Asn Asp 
245 250 255 

Gly Leu Ala Ala Val Glu Asp Gly Arg Met Leu Ala Thr Val Ala Gin 
260 265 270 

Gin Pro Glu Glu Leu Gly Ala Lys Ala Val Glu Glu Ala Ala Lys Leu 
275 280 285 

Leu Arg Gly Glu Asp Ala Glu Thr Glu Val Pro Val Glu Val Val Thr 
290 295 300 

Val Lys Leu Asp Asn Val Ala Asp Phe Lys 
305 310 
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<210> 327 
<211> 1077 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1054) 
<223> RXN00872 

<400> 327 

gaaatgtatt gctttgtcag gacaatgtgt tattgtcatg acatgcgatc gtgagggtcg 60 

ccacattcca tcaaaaatga gtgaagggtt gcatcgccac atg act aac ttg acg 115 

Met Thr Asn Leu Thr 
1 5 

age act cac gaa gtc eta get ate ggc cgc ttg ggc gta gat att tac 163 
Ser Thr His Glu Val Leu Ala lie Gly Arg Leu Gly Val Asp lie Tyr 
10 15 20 

cca ctt caa agt gga gta gga ctg gec gat gtt caa tct ttc ggc aag 211 
Pro Leu Gin Ser Gly Val Gly Leu Ala Asp Val Gin Ser Phe Gly Lys 
25 30 35 

tac etc ggc gga age gca gca aac gtt tct gtt gca gee gee cgc cat 259 
Tyr Leu Gly Gly Ser Ala Ala Asn Val Ser Val Ala Ala Ala Arg His 
40 45 50 

gga cac aat tec gca ctg ctg tec cgt gtg gga aat gat cct ttc ggc 307 
Gly His Asn Ser Ala Leu Leu Ser Arg Val Gly Asn Asp Pro Phe Gly 
55 60 65 

gag tac ctg ctt get gag ctg gag cgt ttg ggc gtg gac aac cag tac 355 
Glu Tyr Leu Leu Ala Glu Leu Glu Arg Leu Gly Val Asp Asn Gin Tyr 
70 75 80 85 

gtt gee ace gat cag act ttt aag acc cca gtg ace ttc tgt gaa att 403 
Val Ala Thr Asp Gin Thr Phe Lys Thr Pro Val Thr Phe Cys Glu lie 
90 95 100 

ttc cca ccg gat gat ttc cca ctg tac ttc tac cgc gaa cca aag get 451 
Phe Pro Pro Asp Asp Phe Pro Leu Tyr Phe Tyr Arg Glu Pro Lys Ala 
105 110 115 

ccg gat etc aat att gaa tec gca gac gtc age ctg gac gat gtg cgc 499 
Pro Asp Leu Asn lie Glu Ser Ala Asp Val Ser Leu Asp Asp Val Arg 
120 125 130 

gaa gee gat att ttg tgg ttc aca etc act ggt ttc agt gaa gag cca 547 
Glu Ala Asp lie Leu Trp Phe Thr Leu Thr Gly Phe Ser Glu Glu Pro 
135 140 145 

age cgc ggc aca cac cgc gag ate ttg act act cgt gcg aac cgt cgc 595 
Ser Arg Gly Thr His Arg Glu lie Leu Thr Thr Arg Ala Asn Arg Arg 
150 155 160 165 



cac acc ate ttt gat ctg gac tac cga cca atg ttc tgg gaa tec cca 
His Thr lie Phe Asp Leu Asp Tyr Arg Pro Met Phe Trp Glu Ser Pro 
170 175 180 



643 
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gaa gag gcc acc aag cag gcg gaa tgg gcg ttg cag cat tec acg gtg 691 
Glu Glu Ala Thr Lys Gin Ala Glu Trp Ala Leu Gin His Ser Thr Val 
185 190 195 

gcg gtt ggc aac aag gaa gaa tgc gaa ate gca gtg ggc gag acc gag 739 
Ala Val Gly Asn Lys Glu Glu Cys Glu lie Ala Val Gly Glu Thr Glu 
200 205 210 

cca gag cgc gcg ggc cga gca ctg ttg gaa cgc ggt gtg gag ttg gcc 787 
Pro Glu Arg Ala Gly Arg Ala Leu Leu Glu Arg Gly Val Glu Leu Ala 
215 220 225 

ate gtc aag cag gga cct aag ggt gtc atg gcg atg acc aag gac gaa 835 
lie Val Lys Gin Gly Pro Lys Gly Val Met Ala Met Thr Lys Asp Glu 
230 235 240 245 

acc gta gaa gtt cct ccg ttc ttc gtc gat gtc ate aac ggt ctt ggt 883 
Thr Val Glu Val Pro Pro Phe Phe Val Asp Val lie Asn Gly Leu Gly 
250 255 260 

gcc ggc gat gca ttc ggc ggc gcg ctg tgc cac ggt ctg etc tct gaa 931 
Ala Gly Asp Ala Phe Gly Gly Ala Leu Cys His Gly Leu Leu Ser Glu 
265 270 275 

tgg ccg ttg gaa aag gtt etc cgt ttt gcc aac acc gcg ggt gcg ctt 979 
Trp Pro Leu Glu Lys Val Leu Arg Phe Ala Asn Thr Ala Gly Ala Leu 
280 285 290 

gtg gcg tec cgt ctt gaa tgc tec acc gca atg cct act acc gat gag 1027 
Val Ala Ser Arg Leu Glu Cys Ser Thr Ala Met Pro Thr Thr Asp Glu 
295 300 305 

gtg gaa gcc tec etc aac cag aaa gtc tgatatgact cctccgatta 1074 
Val Glu Ala Ser Leu Asn Gin Lys Val 
310 315 

tct 1077 



<210> 328 
<211> 318 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 328 

Met Thr Asn Leu Thr Ser Thr His Glu Val Leu Ala lie Gly Arg Leu 
15 10 15 

Gly Val Asp lie Tyr Pro Leu Gin Ser Gly Val Gly Leu Ala Asp Val 
20 25 30 

Gin Ser Phe Gly Lys Tyr Leu Gly Gly Ser Ala Ala Asn Val Ser Val 
35 40 45 

Ala Ala Ala Arg His Gly His Asn Ser Ala Leu Leu Ser Arg Val Gly 
50 55 60 

Asn Asp Pro Phe Gly Glu Tyr Leu Leu Ala Glu Leu Glu Arg Leu Gly 
65 70 75 80 
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Val Asp Asn Gin Tyr Val Ala Thr Asp Gin Thr Phe Lys Thr Pro Val 
85 90 95 

Thr Phe Cys Glu lie Phe Pro Pro Asp Asp Phe Pro Leu Tyr Phe Tyr 
100 105 110 

Arg Glu Pro Lys Ala Pro Asp Leu Asn lie Glu Ser Ala Asp Val Ser 
115 120 125 

Leu Asp Asp Val Arg Glu Ala Asp lie Leu Trp Phe Thr Leu Thr Gly 
130 135 140 

Phe Ser Glu Glu Pro Ser Arg Gly Thr His Arg Glu lie Leu Thr Thr 
145 150 155 160 

Arg Ala Asn Arg Arg His Thr lie Phe Asp Leu Asp Tyr Arg Pro Met 
165 170 175 

Phe Trp Glu Ser Pro Glu Glu Ala Thr Lys Gin Ala Glu Trp Ala Leu 
180 185 190 

Gin His Ser Thr Val Ala Val Gly Asn Lys Glu Glu Cys Glu lie Ala 
195 200 205 

Val Gly Glu Thr Glu Pro Glu Arg Ala Gly Arg Ala Leu Leu Glu Arg 
210 215 220 

Gly Val Glu Leu Ala lie Val Lys Gin Gly Pro Lys Gly Val Met Ala 
225 230 235 240 

Met Thr Lys Asp Glu Thr Val Glu Val Pro Pro Phe Phe Val Asp Val 
245 250 255 

lie Asn Gly Leu Gly Ala Gly Asp Ala Phe Gly Gly Ala Leu Cys His 
260 265 270 

Gly Leu Leu Ser Glu Trp Pro Leu Glu Lys Val Leu Arg Phe Ala Asn 
275 280 285 

Thr Ala Gly Ala Leu Val Ala Ser Arg Leu Glu Cys Ser Thr Ala Met 
290 295 300 

Pro Thr Thr Asp Glu Val Glu Ala Ser Leu Asn Gin Lys Val 
305 310 315 



<210> 329 
<211> 622 
<212> DNA. 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (622) 

<223> FRXA00872 

<400> 329 

gaaatgtatt gctttgtcag gacaatgtgt tattgtcatg acatgcgatc gtgagggtcg 60 

ccacattcca tcaaaaatga gtgaagggtt gcatcgccac atg act aac ttg acg 115 

Met Thr Asn Leu Thr 
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age act cac gaa gtc eta get ate ggc cgc ttg ggc gta gat att tac 163 
Ser Thr His Glu Val Leu Ala lie Gly Arg Leu Gly Val Asp lie Tyr 
10 15 20 

cca ctt caa agt gga gta gga ctg gee gat gtt caa tct ttc ggc aag 211 
Pro Leu Gin Ser Gly Val Gly Leu Ala Asp Val Gin Ser Phe Gly Lys 
25 30 35 

tac etc ggc gga age gca gca aac gtt tct gtt gca gee gee cgc cat 259 
Tyr Leu Gly Gly Ser Ala Ala Asn Val Ser Val Ala Ala Ala Arg His 
40 45 50 

gga cac aat tec gca ctg ctg tec cgt gtg gga aat gat cct ttc ggc 307 
Gly His Asn Ser Ala Leu Leu Ser Arg Val Gly Asn Asp Pro Phe Gly 
55 60 65 

gag tac ctg ctt get gag ctg gag cgt ttg ggc gtg gac aac cag tac 3-55 
Glu Tyr Leu Leu Ala Glu Leu Glu Arg Leu Gly Val Asp Asn Gin Tyr 
70 75 80 85 

gtt gec ace gat cag act ttt aag ace cca gtg acc ttc tgt gaa att 403 
Val Ala Thr Asp Gin Thr Phe Lys Thr Pro Val Thr Phe Cys Glu lie 
90 95 100 

ttc cca ccg gat gat ttc cca ctg tac ttc tac cgc gaa cca aag get 451 
Phe Pro Pro Asp Asp Phe Pro Leu Tyr Phe Tyr Arg Glu Pro Lys Ala 
105 110 115 

ccg gat etc aat att gaa tec gca gac gtc age ctg gac gat gtg cgc 499 
Pro Asp Leu Asn lie Glu Ser Ala Asp Val Ser Leu Asp Asp Val Arg 
120 125 130 

gaa gee gat att ttg tgg ttc aca etc act ggt ttc agt gaa gag cca 547 
Glu Ala Asp lie Leu Trp Phe Thr Leu Thr Gly Phe Ser Glu Glu Pro 
135 140 145 

age cgc ggc aca cac cgc gag ate ttg act act cgt gcg aac cgt cgc 595 
Ser Arg Gly Thr His Arg Glu lie Leu Thr Thr Arg Ala Asn Arg Arg 
150 155 160 165 

cac acc ate ttt gat ctg gac tac cga 622 
His Thr lie Phe Asp Leu Asp Tyr Arg 
170 



<210> 330 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 330 

Met Thr Asn Leu Thr Ser Thr His Glu Val Leu Ala lie Gly Arg Leu 
15 10 15 

Gly Val Asp lie Tyr Pro Leu Gin Ser Gly Val Gly Leu Ala Asp Val 
20 25 30 

Gin Ser Phe Gly Lys Tyr Leu Gly Gly Ser Ala Ala Asn Val Ser Val 
35 40 45 
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Ala Ala Ala Arg His Gly His Asn Ser Ala Leu Leu Ser Arg Val Gly 
50 55 60 

Asn Asp Pro Phe Gly Glu Tyr Leu Leu Ala Glu Leu Glu Arg Leu Gly 
65 70 75 80 

Val Asp Asn Gin Tyr Val Ala Thr Asp Gin Thr Phe Lys Thr Pro Val 
85 90 95 

Thr Phe Cys Glu lie Phe Pro Pro Asp Asp Phe Pro Leu Tyr Phe Tyr 
100' 105 110 

Arg Glu Pro Lys Ala Pro Asp Leu Asn lie Glu Ser Ala Asp Val Ser 
115 120 125 

Leu Asp Asp Val Arg Glu Ala Asp lie Leu Trp Phe Thr Leu Thr Gly 
130 135 140 

Phe Ser Glu Glu Pro Ser Arg Gly Thr His Arg Glu lie Leu Thr Thr 
145 150 155 160 

Arg Ala Asn Arg Arg His Thr lie Phe Asp Leu Asp Tyr Arg 
165 170 



<210> 331 
<211> 1767 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1744) 

<223> RXN00799 

<400> 331 

ttgtctaacc ccgtataggt gagaaatgtt ggacaagtgt ctgttttttg tgggggaaat 60 

ctgactacga tggtaagaaa taaggaaaga gattaccatt atg tct caa gag egg 115 

Met Ser Gin Glu Arg 
1 5 

cct caa ate ggc tec cgc etc tct cgt gtc att gaa caa gac ggc eta 163 
Pro Gin lie Gly Ser Arg Leu Ser Arg Val lie Glu Gin Asp Gly Leu 
10 15 20 

caa ttc cgc gat etc gac ggc gac ggc gta ctt gca cct tat gaa gat 211 
Gin Phe Arg Asp Leu Asp Gly Asp Gly Val Leu Ala Pro Tyr Glu Asp 
25 30 35 

tgg cgt eta acc cca gca gag cgt gec get gac ctg gtg aaa cgt atg 259 
Trp Arg Leu Thr Pro Ala Glu Arg Ala Ala Asp Leu Val Lys Arg Met 
40 45 50 

aat gtg gaa gaa aaa gcg ggc ctg atg ate ate ggt teg cac tac ccc 307 
Asn Val Glu Glu Lys Ala Gly Leu Met lie lie Gly Ser His Tyr Pro 
55 60 65 



gga tac teg cct ttg gcg ccg gag agt gaa ggc aaa gac gcg gaa aag 
Gly Tyr Ser Pro Leu Ala Pro Glu Ser Glu Gly Lys Asp Ala Glu Lys 



355 
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70 75 80 85 

tgc gag cct ttg ctg aac cct gtc gat atg tgg cgt gag gat aac ccg 403 
Cys Glu Pro Leu Leu Asn Pro Val Asp Met Trp Arg Glu Asp Asn Pro 
90 95 100 

ate acg ggt gtt cct ttc acc gag cct gtg ctg gca act tct tec act 451 
lie Thr Gly Val Pro Phe Thr Glu Pro Val Leu Ala Thr Ser Ser Thr 
105 110 115 

gaa aat gec att aac ctg cgc aat cag cgt tac tta att gtt cgt gac 499 
Glu Asn Ala lie Asn Leu Arg Asn Gin Arg Tyr Leu lie Val Arg Asp 
120 125 130 

aac ctg cca get cgt ggg ctt get act tgg acc aat get gtt cag gaa 547 
Asn Leu Pro Ala Arg Gly Leu Ala Thr Trp Thr Asn Ala Val Gin Glu 
135 140 145 

gtc gcg gag cga tec cgt ttg ggt att cct gtt gcg ttt gcg teg aat 595 
Val Ala Glu Arg Ser Arg Leu Gly lie Pro Val Ala Phe Ala Ser Asn 
150 155 160 165 

cct cgt aac cac gtc gcg etc gtt gcg cag ttc ggt gtg aac gag tec 643 
Pro Arg Asn His Val Ala Leu Val Ala Gin Phe Gly Val Asn Glu Ser 
170 175 180 

gcg ggt gtg ttc tct gag tgg cct ggc gag ctg ggt ctt get gcg ctt 691 
Ala Gly Val Phe Ser Glu Trp Pro Gly Glu Leu Gly Leu Ala Ala Leu 
185 190 195 

cgc gat get gaa ctg atg gag act ttc ggt acc gag get get aaa gaa 739 
Arg Asp Ala Glu Leu Met Glu Thr Phe Gly Thr Glu Ala Ala Lys Glu 
200 205 210 

tgg cgt gec ggt ggt gtg cac aag ctg tac ggt tac atg get gac etc 787 
Trp Arg Ala Gly Gly Val His Lys Leu Tyr Gly Tyr Met Ala Asp Leu 
215 220 225 

get tct gag cct cgt tgg tec cgc ttc aac ggt act ttt ggt gag gat 835 
Ala Ser Glu Pro Arg Trp Ser Arg Phe Asn Gly Thr Phe Gly Glu Asp 
230 235 240 245 

ccg gag ttg ate tct gat tac ate get get gtt gtg cgt ggt ttg cag 883 
Pro Glu Leu lie Ser Asp Tyr lie Ala Ala Val Val Arg Gly Leu Gin 
250 255 260 

ggc cct gag ctg tec aag aat tec gtg teg acc acc att aag cac ttc 931 
Gly Pro Glu Leu Ser Lys Asn Ser Val Ser Thr Thr lie Lys His Phe 
265 270 275 

cca ggt ggc ggc gtg cgc etc gac ggc cac gat cct cac ttc cac tgg 979 
Pro Gly Gly Gly Val Arg Leu Asp Gly His Asp Pro His Phe His Trp 
280 285 290 

ggt cag acc aat gag tac cca acc gaa gat gcg ctg ggc aag tac cat 1027 
Gly Gin Thr Asn Glu Tyr Pro Thr Glu Asp Ala Leu Gly Lys Tyr His 
295 300 305 

ctg cct cct ttc cag gca get ate gac get ggc tgc gee teg ate atg 1075 
Leu Pro Pro Phe Gin Ala Ala lie Asp Ala Gly Cys Ala Ser lie Met 
310 315 320 325 
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cct tac tac gca egg cca atg aac aac tec gec aac cag etc gat cag 1123 
Pro Tyr Tyr Ala Arg Pro Met Asn Asn Ser Ala Asn Gin Leu Asp Gin 
330 335 340 

cag ctg tgg caa aac ccg acc acg cag ttc gaa gag gtt gcg ttt gec 1171 
Gin Leu Trp Gin Asn Pro Thr Thr Gin Phe Glu Glu Val Ala Phe Ala 
345 350 355 

tac aac cgc acc ttc att cag gat ttg ctt cgc gac gec atg ggc cac 1219 
Tyr Asn Arg Thr Phe lie Gin Asp Leu Leu Arg Asp Ala Met Gly His 
360 365 370 

cgt ggg tac gtc aac tec gac tec ggc gtc ate gac gec atg atg tgg 1267 
Arg Gly Tyr Val Asn Ser Asp Ser Gly Val lie Asp Ala Met Met Trp 
375 380 385 

ggc gtg gag gaa etc age gag cca gaa cgc ttc gec gca gca gtg cgt 1315 
Gly Val Glu Glu Leu Ser Glu Pro Glu Arg Phe Ala Ala Ala Val Arg 
390 395 400 4 05 

gca ggc acc gac att ttc tec gac atg get aac cca cgt cga ctg etc 1363 
Ala Gly Thr Asp lie Phe Ser Asp Met Ala Asn Pro Arg Arg Leu Leu 
410 415 420 

gaa gca gtt get gag gga cac ctt gat gag tea gag ctg aat cag cca 1411 
Glu Ala Val Ala Glu Gly His Leu Asp Glu Ser Glu Leu Asn Gin Pro 
425 430 435 

gtc cag cga etc ctg gag gaa ate ttc cag ctt ggt ctg ttt gag aac 1459 
Val Gin Arg Leu Leu Glu Glu lie Phe Gin Leu Gly Leu Phe Glu Asn 
440 445 450 

cca tat gtc tct gaa gat gaa gca gaa aag ate att ggt gcg cca gag 1507 
Pro Tyr Val Ser Glu Asp Glu Ala Glu Lys lie lie Gly Ala Pro Glu 
455 460 465 

gtt tct gca ttg ggc aac aaa gca cag ctt gat tec gtc acc ttg ctg 1555 
Val Ser Ala Leu Gly Asn Lys Ala Gin Leu Asp Ser Val Thr Leu Leu 
470 475 480 485 

cgt aac aac ccc ate cgt get gec act gga tec tgc age aag cct gaa 1603 
Arg Asn Asn Pro lie Arg Ala Ala Thr Gly Ser Cys Ser Lys Pro Glu 
490 495 500 

gat eta ccc att ggt tac tgg ccg tac caa gat cga cga ggt tea act 1651 
Asp Leu Pro lie Gly Tyr Trp Pro Tyr Gin Asp Arg Arg Gly Ser Thr 
505 510 515 

aca get gga age age cat teg cgc aga act ccc agg ggt aac ctt ggt 1699 
Thr Ala Gly Ser Ser His Ser Arg Arg Thr Pro Arg Gly Asn Leu Gly 
520 525 530 

gtc ttc cga gtc aga age aga tct tgc aat cgt gtg ggc teg ccc 174 4 

Val Phe Arg Val Arg Ser Arg Ser Cys Asn Arg Val Gly Ser Pro 
535 540 545 

tgaaattgea ctgtttgaag atg 1767 



<210> 332 
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<211> 548 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 332 

Met Ser Gin Glu Arg Pro Gin lie Gly Ser Arg Leu Ser Arg Val lie 
15 10 15 

Glu Gin Asp Gly Leu Gin Phe Arg Asp Leu Asp Gly Asp Gly Val Leu 
20 25 30 

Ala Pro Tyr Glu Asp Trp Arg Leu Thr Pro Ala Glu Arg Ala Ala Asp 
35 40 45 

Leu Val Lys Arg Met Asn Val Glu Glu Lys Ala Gly Leu Met lie lie 
50 55 60 

Gly Ser His Tyr Pro Gly Tyr Ser Pro Leu Ala Pro Glu Ser Glu Gly 
65 70 75 80 

Lys Asp Ala Glu Lys Cys Glu Pro Leu Leu Asn Pro Val Asp Met Trp 
85 90 95 

Arg Glu Asp Asn Pro lie Thr Gly Val Pro Phe Thr Glu Pro Val Leu 
100 105 110 

Ala Thr Ser Ser Thr Glu Asn Ala lie Asn Leu Arg Asn Gin Arg Tyr 
115 120 125 

Leu lie Val Arg Asp Asn Leu Pro Ala Arg Gly Leu Ala Thr Trp Thr 
130 135 140 

Asn Ala Val Gin Glu Val Ala Glu Arg Ser Arg Leu Gly lie Pro Val 
145 150 155 160 

Ala Phe Ala Ser Asn Pro Arg Asn His Val Ala Leu Val Ala Gin Phe 
165 170 175 

Gly Val Asn Glu Ser Ala Gly Val Phe Ser Glu Trp Pro Gly Glu Leu 
180 185 190 

Gly Leu Ala Ala Leu Arg Asp Ala Glu Leu Met Glu Thr Phe Gly Thr 
195 200 205 

Glu Ala Ala Lys Glu Trp Arg Ala Gly Gly Val His Lys Leu Tyr Gly 
210 215 220 

Tyr Met Ala Asp Leu Ala Ser Glu Pro Arg Trp Ser Arg Phe Asn Gly 
225 230 235 240 

Thr Phe Gly Glu Asp Pro Glu Leu lie Ser Asp Tyr lie Ala Ala Val 
245 250 255 

Val Arg Gly Leu Gin Gly Pro Glu Leu Ser Lys Asn Ser Val Ser Thr 
260 265 270 

Thr lie Lys His Phe Pro Gly Gly Gly Val Arg Leu Asp Gly His Asp 
275 280 285 



Pro His Phe His Trp Gly Gin Thr Asn Glu Tyr Pro Thr Glu Asp Ala 
290 295 300 
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Leu Gly Lys Tyr His Leu Pro Pro Phe Gin Ala Ala lie Asp Ala Gly 
305 310 315 320 

Cys Ala Ser lie Met Pro Tyr Tyr Ala Arg Pro Met Asn Asn Ser Ala 
325 330 335 

Asn Gin Leu Asp Gin Gin Leu Trp Gin Asn Pro Thr Thr Gin Phe Glu 
340 345 350 

Glu Val Ala Phe Ala Tyr Asn Arg Thr Phe lie Gin Asp Leu Leu Arg 
355 360 365 

Asp Ala Met Gly His Arg Gly Tyr Val Asn Ser Asp Ser Gly Val lie 
370 375 380 

Asp Ala Met Met Trp Gly Val Glu Glu Leu Ser Glu Pro Glu Arg Phe 
385 390 395 400 

Ala Ala Ala Val Arg Ala Gly Thr Asp lie Phe Ser Asp Met Ala Asn 
405 410 415 

Pro Arg Arg Leu Leu Glu Ala Val Ala Glu Gly His Leu Asp Glu Ser 
420 425 430 

Glu Leu Asn Gin Pro Val Gin Arg Leu Leu Glu Glu lie Phe Gin Leu 
435 440 445 

Gly Leu Phe Glu Asn Pro Tyr Val Ser Glu Asp Glu Ala Glu Lys lie 
450 455 460 

lie Gly Ala Pro Glu Val Ser Ala Leu Gly Asn Lys Ala Gin Leu Asp 
465 470 475 480 

Ser Val Thr Leu Leu Arg Asn Asn Pro lie Arg Ala Ala Thr Gly Ser 
485 490 495 

Cys Ser Lys Pro Glu Asp Leu Pro lie Gly Tyr Trp Pro Tyr Gin Asp 
500 505 510 

Arg Arg Gly Ser Thr Thr Ala Gly Ser Ser His Ser Arg Arg Thr Pro 
515 520 525 

Arg Gly Asn Leu Gly Val Phe Arg Val Arg Ser Arg Ser Cys Asn Arg 
530 535 540 



Val Gly Ser Pro 
545 



<210> 333 
<211> 1607 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1584) 

<223> FRXA00799 

<400> 333 
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eta caa ttc cgc gat etc gac ggc gac ggc gta ctt gca cct tat gaa 48 

Leu Gin Phe Arg Asp Leu Asp Gly Asp Gly Val Leu Ala Pro Tyr Glu 
15 10 15 

gat tgg cgt eta ace cca gca gag cgt gec get gac ctg gtg aaa cgt 96 

Asp Trp Arg Leu Thr Pro Ala Glu Arg Ala Ala Asp Leu Val Lys Arg 
20 25 30 

atg aat gtg gaa gaa aaa gcg ggc ctg atg ate ate ggt teg cac tac 144 

Met Asn Val Glu Glu Lys Ala Gly Leu Met lie lie Gly Ser His Tyr 
35 40 45 

ccc gga tac teg cct ttg gcg ccg gag agt gaa ggc aaa gac gcg gaa 192 

Pro Gly Tyr Ser Pro Leu Ala Pro Glu Ser Glu Gly Lys Asp Ala Glu 
50 55 60 

aag tgc gag cct ttg ctg aac cct gtc gat atg tgg cgt gag gat aac 240 

Lys Cys Glu Pro Leu Leu Asn Pro Val Asp Met Trp Arg Glu Asp Asn 
65 70 75 80 

ccg ate acg ggt gtt cct ttc acc gag cct gtg ctg gca act tct tec 288 

Pro lie Thr Gly Val Pro Phe Thr Glu Pro Val Leu Ala Thr Ser Ser 
85 90 95 

act gaa aat gec att aac ctg cgc aat cag cgt tac tta att gtt cgt 336 

Thr Glu Asn Ala lie Asn Leu Arg Asn Gin Arg Tyr Leu lie Val Arg 

100 105 110 

gac aac ctg cca get cgt ggg ctt get act tgg acc aat get gtt cag 384 

Asp Asn Leu Pro Ala Arg Gly Leu Ala Thr Trp Thr Asn Ala Val Gin 
115 120 125 

gaa gtc gcg gag cga tec cgt ttg ggt att cct gtt gcg ttt gcg teg 432 

Glu Val Ala Glu Arg Ser Arg Leu Gly lie Pro Val Ala Phe Ala Ser 
130 135 140 

aat cct cgt aac cac gtc gcg etc gtt gcg cag ttc ggt gtg aac gag 480 

Asn Pro Arg Asn His Val Ala Leu Val Ala Gin Phe Gly Val Asn Glu 
145 150 155 160 

tec gcg ggt gtg ttc tct gag tgg cct ggc gag ctg ggt ctt get gcg 528 

Ser Ala Gly Val Phe Ser Glu Trp Pro Gly Glu Leu Gly Leu Ala Ala 
165 170 175 

ctt cgc gat get gaa ctg atg gag act ttc ggt acc gag get get aaa 576 

Leu Arg Asp Ala Glu Leu Met Glu Thr Phe Gly Thr Glu Ala Ala Lys 

180 185 190 

gaa tgg cgt gec ggt ggt gtg cac aag ctg tac ggt tac atg get gac 624 

Glu Trp Arg Ala Gly Gly Val His Lys Leu Tyr Gly Tyr Met Ala Asp 
195 200 205 

etc get tct gag cct cgt tgg tec cgc ttc aac ggt act ttt ggt gag 672 

Leu Ala Ser Glu Pro Arg Trp Ser Arg Phe Asn Gly Thr Phe Gly Glu 
210 215 220 

gat ccg gag ttg ate tct gat tac ate get get gtt gtg cgt ggt ttg 720 

Asp Pro Glu Leu lie Ser Asp Tyr lie Ala Ala Val Val Arg Gly Leu 
225 230 235 240 



cag ggc cct gag ctg tec aag aat tec gtg teg acc acc att aag cac 



768 
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Gln Gly Pro Glu Leu Ser Lys Asn Ser Val Ser Thr Thr lie Lys His 
245 250 255 

ttc cca ggt ggc ggc gtg cgc etc gac ggc cac gat cct cac ttc cac 816 
Phe Pro Gly Gly Gly Val Arg Leu Asp Gly His Asp Pro His Phe His 
260 265 270 

tgg ggt cag acc aat gag tac cca acc gaa gat gcg ctg ggc aag tac 864 
Trp Gly Gin Thr Asn Glu Tyr Pro Thr Glu Asp Ala Leu Gly Lys Tyr 
275 280 285 

cat ctg cct cct ttc cag gca get ate gac get ggc tgc gee teg ate 912 
His Leu Pro Pro Phe Gin Ala Ala lie Asp Ala Gly Cys Ala Ser lie 
290 295 300 

atg cct tac tac gca egg cca atg aac aac tec gee aac cag etc gat 960 
Met Pro Tyr Tyr Ala Arg Pro Met Asn Asn Ser Ala Asn Gin Leu Asp 
305 310 315 320 

cag cag ctg tgg caa aac ccg acc acg cag ttc gaa gag gtt gcg ttt 1008 
Gin Gin Leu Trp Gin Asn Pro Thr Thr Gin Phe Glu Glu Val Ala Phe 
325 330 335 

gee tac aac cgc acc ttc att cag gat ttg ctt cgc gac gee atg ggc 1056 
Ala Tyr Asn Arg Thr Phe lie Gin Asp Leu Leu Arg Asp Ala Met Gly 
340 345 • 350 

cac cgt ggg tac gtc aac tec gac tec ggc gtc ate gac gee atg atg 1104 
His Arg Gly Tyr Val Asn Ser Asp Ser Gly Val lie Asp Ala Met Met 
355 360 365 

tgg ggc gtg gag gaa etc age gag cca gaa cgc ttc gee gca gca gtg 1152 
Trp Gly Val Glu Glu Leu Ser Glu Pro Glu Arg Phe Ala Ala Ala Val 
370 375 380 

cgt gca ggc acc gac att ttc tec gac atg get aac cca cgt cga ctg 1200 
Arg Ala Gly Thr Asp lie Phe Ser Asp Met Ala Asn Pro Arg Arg Leu 
385 390 395 400 

etc gaa gca gtt get gag gga cac ctt gat gag tea gag ctg aat cag 1248 
Leu Glu Ala Val Ala Glu Gly His Leu Asp Glu Ser Glu Leu Asn Gin 
405 410 415 

cca gtc cag cga etc ctg gag gaa ate ttc cag ctt ggt ctg ttt gag 1296 
Pro Val Gin Arg Leu Leu Glu Glu lie Phe Gin Leu Gly Leu Phe Glu 
420 425 430 

aac cca tat gtc tct gaa gat gaa gca gaa aag ate att ggt gcg cca 134 4 
Asn Pro Tyr Val Ser Glu Asp Glu Ala Glu Lys lie lie Gly Ala Pro 
435 440 445 

gag gtt tct gca ttg ggc aac aaa gca cag ctt gat tee gtc acc ttg 1392 
Glu Val Ser Ala Leu Gly Asn Lys Ala Gin Leu Asp Ser Val Thr Leu 
450 455 460 

ctg cgt aac aac ccc ate cgt get gec act gga tec tgc age aag cct 1440 
Leu Arg Asn Asn Pro lie Arg Ala Ala Thr Gly Ser Cys Ser Lys Pro 
465 470 475 480 

gaa gat eta ccc att ggt tac tgg ccg tac caa gat cga cga ggt tea 1488 
Glu Asp Leu Pro lie Gly Tyr Trp Pro Tyr Gin Asp Arg Arg Gly Ser 
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485 490 495 

act aca get gga age age cat teg cgc aga act ccc agg ggt aac ctt 1536 
Thr Thr Ala Gly Ser Ser His Ser Arg Arg Thr Pro Arg Gly Asn Leu 
500 505 510 

ggt gtc ttc cga gtc aga age aga tct tgc aat cgt gtg ggc teg ccc 1584 
Gly Val Phe Arg Val Arg Ser Arg Ser Cys Asn Arg Val Gly Ser Pro 
515 520 525 

tgaaattgea ctgtttgaag atg 1607 

<210> 334 
<211> 528 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 334 

Leu Gin Phe Arg Asp Leu Asp Gly Asp Gly Val Leu Ala Pro Tyr Glu 
15 10 15 

Asp Trp Arg Leu Thr Pro Ala Glu Arg Ala Ala Asp Leu Val Lys Arg 
20 25 30 

Met Asn Val Glu Glu Lys Ala Gly Leu Met lie lie Gly Ser His Tyr 
35 40 45 

Pro Gly Tyr Ser Pro Leu Ala Pro Glu Ser Glu Gly Lys Asp Ala Glu 
50 55 60 

Lys Cys Glu Pro Leu Leu Asn Pro Val Asp Met Trp Arg Glu Asp Asn 
65 70 75 80 

Pro lie Thr Gly Val Pro Phe Thr Glu Pro Val Leu Ala Thr Ser Ser 
85 90 95 

Thr Glu Asn Ala lie Asn Leu Arg Asn Gin Arg Tyr Leu lie Val Arg 
100 105 110 

Asp Asn Leu Pro Ala Arg Gly Leu Ala Thr Trp Thr Asn Ala Val Gin 
115 120 125 

Glu Val Ala Glu Arg Ser Arg Leu Gly lie Pro Val Ala Phe Ala Ser 
130 135 140 

Asn Pro Arg Asn His Val Ala Leu Val Ala Gin Phe Gly Val Asn Glu 
145 150 155 160 

Ser Ala Gly Val Phe Ser Glu Trp Pro Gly Glu Leu Gly Leu Ala Ala 
165 170 175 

Leu Arg Asp Ala Glu Leu Met Glu Thr Phe Gly Thr Glu Ala Ala Lys 
180 185 190 

Glu Trp Arg Ala Gly Gly Val His Lys Leu Tyr Gly Tyr Met Ala Asp 
195 200 205 

Leu Ala Ser Glu Pro Arg Trp Ser Arg Phe Asn Gly Thr Phe Gly Glu 
210 215 220 
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Asp Pro Glu Leu lie Ser Asp Tyr lie Ala Ala Val Val Arg Gly Leu 
225 230 235 240 

Gin Gly Pro Glu Leu Ser Lys Asn Ser Val Ser Thr Thr lie Lys His 
245 250 255 

Phe Pro Gly Gly Gly Val Arg Leu Asp Gly His Asp Pro His Phe His 
260 265 270 

Trp Gly Gin Thr Asn Glu Tyr Pro Thr Glu Asp Ala Leu Gly Lys Tyr 
275 280 285 

His Leu Pro Pro Phe Gin Ala Ala lie Asp Ala Gly Cys Ala Ser lie 
290 295 300 

Met Pro Tyr Tyr Ala Arg Pro Met Asn Asn Ser Ala Asn Gin Leu Asp 
305 310 315 320 

Gin Gin Leu Trp Gin Asn Pro Thr Thr Gin Phe Glu Glu Val Ala Phe 
325 330 335 

Ala Tyr Asn Arg Thr Phe lie Gin Asp Leu Leu Arg Asp Ala Met Gly 
340 345 350 

His Arg Gly Tyr Val Asn Ser Asp Ser Gly Val lie Asp Ala Met Met 
355 360 365 

Trp Gly Val Glu Glu Leu Ser Glu Pro Glu Arg Phe Ala Ala Ala Val 
370 375 380 

Arg Ala Gly Thr Asp lie Phe Ser Asp Met Ala Asn Pro Arg Arg Leu 
385 390 395 400 

Leu Glu Ala Val Ala Glu Gly His Leu Asp Glu Ser Glu Leu Asn Gin 
405 410 415 

Pro Val Gin Arg Leu Leu Glu Glu lie Phe Gin Leu Gly Leu Phe Glu 
420 425 430 

Asn Pro Tyr Val Ser Glu Asp Glu Ala Glu Lys lie lie Gly Ala Pro 
435 440 445 

Glu Val Ser Ala Leu Gly Asn Lys Ala Gin Leu Asp Ser Val Thr Leu 
450 455 460 

Leu Arg Asn Asn Pro lie Arg Ala Ala Thr Gly Ser Cys Ser Lys Pro 
465 470 475 480 

Glu Asp Leu Pro lie Gly Tyr Trp Pro Tyr Gin Asp Arg Arg Gly Ser 
485 490 495 

Thr Thr Ala Gly Ser Ser His Ser Arg Arg Thr Pro Arg Gly Asn Leu 
500 505 510 

Gly Val Phe Arg Val Arg Ser Arg Ser Cys Asn Arg Val Gly Ser Pro 
515 520 525 
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<210> 335 
<211> 1632 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1609) 
<223> RXA00032 

<400> 335 

cacttgctga agacgcccac atcgaagacc ttgcagatgt aaacgcaaac gcctaactgt 60 

ttttcgagct aaacccatcc ttgaaaggat cttttccacc atg aac acc cca etc 115 

Met Asn Thr Pro Leu 
1 5 

cag etc aac act gaa aac ctg cag gaa ate get teg act tec gga gtg 163 
Gin Leu Asn Thr Glu Asn Leu Gin Glu lie Ala Ser Thr Ser Gly Val 
10 15 20 

cag ate cca gcg ttc aac cgc get gac gtc gec ccg ggc att gtc cac 211 
Gin lie Pro Ala Phe Asn Arg Ala Asp Val Ala Pro Gly lie Val His 
25 30 35 

ttc ggt gtt ggc gga ttc cat cgc get cac caa gcg atg tac etc aat 259 
Phe Gly Val Gly Gly Phe His Arg Ala His Gin Ala Met Tyr Leu Asn 
40 45 50 

gaa ttg atg aat gag ggc aag gee ttg gat tgg ggc ate ate ggc atg 307 
Glu Leu Met Asn Glu Gly Lys Ala Leu Asp Trp Gly lie lie Gly Met 
55 60 65 

ggt gtc atg cct tec gat gtg cgc atg cgc gat gee ctg gee age caa 355 
Gly Val Met Pro Ser Asp Val Arg Met Arg Asp Ala Leu Ala Ser Gin 
70 75 80 85 

gat cac ctt tat acc ctg acc act aaa get cct gat gga act ctt gat 403 
Asp His Leu Tyr Thr Leu Thr Thr Lys Ala Pro Asp Gly Thr Leu Asp 
90 95 100 

caa aaa ate ate gga tec ate att gac tac gtg ttc get ccc gag gac 451 
Gin Lys He He Gly Ser He He Asp Tyr Val Phe Ala Pro Glu Asp 
105 110 115 

cca gca egg gee gtt gca acc etc gcg cag gac tec ate cgc att gtt 499 
Pro Ala Arg Ala Val Ala Thr Leu Ala Gin Asp Ser He Arg He Val 
120 125 130 

tec etc acg gtg act gaa ggc gga tac aac ate gat ccg gcg aca gaa 54 7 
Ser Leu Thr Val Thr Glu Gly Gly Tyr Asn He Asp Pro Ala Thr Glu 
135 140 145 

gat ttc gac cac acc aac cct cga ate gtt get gac cgc gaa gee ctg 595 
Asp Phe Asp His Thr Asn Pro Arg He Val Ala Asp Arg Glu Ala Leu 
150 155 160 165 

cag gcg ggc gat act tec act ttg cag acc ttc ttt ggg ttg ate act 643 
Gin Ala Gly Asp Thr Ser Thr Leu Gin Thr Phe Phe Gly Leu lie Thr 
170 175 180 
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gcc gca ttg att tec cga aaa. gaa tea gga tct acg cca ttt ace ate 691 
Ala Ala Leu lie Ser Arg Lys Glu Ser Gly Ser Thr Pro Phe Thr lie 
185 190 195 

atg age tgc gat aac ate caa ggc aac ggc gat ctg get aag cgt ttc 739 
Met Ser Cys Asp Asn lie Gin Gly Asn Gly Asp Leu Ala Lys Arg Phe 
200 205 210 

ttc etc gee ttc gca cat tec gtg tct tct gag etc ggc gaa tgg gtg 787 
Phe Leu Ala Phe Ala His Ser Val Ser Ser Glu Leu Gly Glu Trp Val 
215 220 225 

gaa aac aac gtg gee ttc ccc aac tec atg gtg gac cgc ate acc cct 835 
Glu Asn Asn Val Ala Phe Pro Asn Ser Met Val Asp Arg lie Thr Pro 
230 235 240 245 

gaa acc acc gac ggc gac cgc gat gac ate aag gaa ate ggc tac ate 883 
Glu Thr Thr Asp Gly Asp Arg Asp Asp lie Lys Glu lie Gly Tyr lie 
250 255 260 

gat gcg tgg cca gtg gtt tct gaa gat ttc acc caa tgg gtc etc gag 931 
Asp Ala Trp Pro Val Val Ser Glu Asp Phe Thr Gin Trp Val Leu Glu 
265 270 275 

gat gee ttc acc cag ggc cgc ccc gcg tac gag gag gtt ggc gtg cag 979 
Asp Ala Phe Thr Gin Gly Arg Pro Ala Tyr Glu Glu Val Gly Val Gin 
280 285 290 

gtc gtc tec gac gtg gag cct tat gaa tta atg aag ctg cgc ctg etc 1027 
Val Val Ser Asp Val Glu Pro Tyr Glu Leu Met Lys Leu Arg Leu Leu 
295 300 305 

aac gee tec cac cag gga ctt tgc tac ttc ggc cac ttg get ggc cac 1075 
Asn Ala Ser His Gin Gly Leu Cys Tyr Phe Gly His Leu Ala Gly His 
310 315 320 325 

cac atg gtc cac gac gtc atg gcg gat acc cgc ttc cag gat ttc etc 1123 
His Met Val His Asp Val Met Ala Asp Thr Arg Phe Gin Asp Phe Leu 
330 335 340 

ctg get tac atg gag cgc gaa gee acc cct acc etc aag gaa ctt cca 1171 
Leu Ala Tyr Met Glu Arg Glu Ala Thr Pro Thr Leu Lys Glu Leu Pro 
345 350 355 

ggt gtc gat eta gat get tat cga cgc caa etc ate gcg cga ttc ggc 1219 
Gly Val Asp Leu Asp Ala Tyr Arg Arg Gin Leu lie Ala Arg Phe Gly 
360 365 370 

aac gee gca gtc aaa gac acc gta ccg cgc ctg tgt gcg gaa tec tec 1267 
Asn Ala Ala Val Lys Asp Thr Val Pro Arg Leu Cys Ala Glu Ser Ser 
375 380 385 

gac cgc att cca aag tgg ctg ttg cca gtc gta cgc gaa aac etc gca 1315 
Asp Arg lie Pro Lys Trp Leu Leu Pro Val Val Arg Glu Asn Leu Ala 
390 395 400 405 

gca ggc cgc gac gtc aca ctt tct gca gee ate gtc gca tec tgg gcg 1363 
Ala Gly Arg Asp Val Thr Leu Ser Ala Ala lie Val Ala Ser Trp Ala 
410 415 420 



cgc tac gca gaa ggc acc gac gag cag ggc aac cca ata aag att gtt 



1411 
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Arg Tyr Ala Glu Gly Thr Asp Glu Gin Gly Asn Pro lie Lys lie Val 
425 430 435 

gac cgt ttg agt gag cgc gtc caa gaa aac gca tea gga aat cgc acc 1459 
Asp Arg Leu Ser Glu Arg Val Gin Glu Asn Ala Ser Gly Asn Arg Thr 
440 445 450 

gat att ttg tea ttc ate cgc gac cgt gga ate ttc gga gac ttg gtc 1507 
Asp lie Leu Ser Phe lie Arg Asp Arg Gly lie Phe Gly Asp Leu Val 
455 460 465 

gat get gaa cca ttc acc aag gca tac tec gag aca ctg tec tec ctt 1555 
Asp Ala Glu Pro Phe Thr Lys Ala Tyr Ser Glu Thr Leu Ser Ser Leu 
470 475 480 485 

cat gac cgt ggc gcg gaa gca acc ate gat gca ctt ctt acg cag gta 1603 
His Asp Arg Gly Ala Glu Ala Thr lie Asp Ala Leu Leu Thr Gin Val 
490 495 500 

act gtc taaatccgtt gegegctagg gtt 1632 
Thr Val 



<210> 336 
<211> 503 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 336 

Met Asn Thr Pro Leu Gin Leu Asn Thr Glu Asn Leu Gin Glu lie Ala 
15 10 15 

Ser Thr Ser Gly Val Gin lie Pro Ala Phe Asn Arg Ala Asp Val Ala 
20 25 30 

Pro Gly lie Val His Phe Gly Val Gly Gly Phe His Arg Ala His Gin 
35 40 45 

Ala Met Tyr Leu Asn Glu Leu Met Asn Glu Gly Lys Ala Leu Asp Trp 
50 55 60 

Gly lie lie Gly Met Gly Val Met Pro Ser Asp Val Arg Met Arg Asp 
65 70 75 80 

Ala Leu Ala Ser Gin Asp His Leu Tyr Thr Leu Thr Thr Lys Ala Pro 
85 90 95 

Asp Gly Thr Leu Asp Gin Lys lie lie Gly Ser lie lie Asp Tyr Val 
100 105 110 

Phe Ala Pro Glu Asp Pro Ala Arg Ala Val Ala Thr Leu Ala Gin Asp 
115 120 125 

Ser lie Arg lie Val Ser Leu Thr Val Thr Glu Gly Gly Tyr Asn lie 
130 135 140 

Asp Pro Ala Thr Glu Asp Phe Asp His Thr Asn Pro Arg lie Val Ala 
145 150 155 160 



Asp Arg Glu Ala Leu Gin Ala Gly Asp Thr Ser Thr Leu Gin Thr Phe 
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165 170 175 

Phe Gly Leu lie Thr Ala Ala Leu lie Ser Arg Lys Glu Ser Gly Ser 
180 185 190 

Thr Pro Phe Thr lie Met Ser Cys Asp Asn lie Gin Gly Asn Gly Asp 
195 200 205 

Leu Ala Lys Arg Phe Phe Leu Ala Phe Ala His Ser Val Ser Ser Glu 
210 215 220 

Leu Gly Glu Trp Val Glu Asn Asn Val Ala Phe Pro Asn Ser Met Val 
225 230 235 240 

Asp Arg lie Thr Pro Glu Thr Thr Asp Gly Asp Arg Asp Asp lie Lys 
245 250 255 

Glu lie Gly Tyr lie Asp Ala Trp Pro Val Val Ser Glu Asp Phe Thr 
260 265 270 

Gin Trp Val Leu Glu Asp Ala Phe Thr Gin Gly Arg Pro Ala Tyr Glu 
275 280 285 

Glu Val Gly Val Gin Val Val Ser Asp Val Glu Pro Tyr Glu Leu Met 
290 295 300 

Lys Leu Arg Leu Leu Asn Ala Ser His Gin Gly Leu Cys Tyr Phe Gly 
305 310 315 320 

His Leu Ala Gly His His Met Val His Asp Val Met Ala Asp Thr Arg 
325 330 335 

Phe Gin Asp Phe Leu Leu Ala Tyr Met Glu Arg Glu Ala Thr Pro Thr 
340 345 350 

Leu Lys Glu Leu Pro Gly Val Asp Leu Asp Ala Tyr Arg Arg Gin Leu 
355 360 365 

lie Ala Arg Phe Gly Asn Ala Ala Val Lys Asp Thr Val Pro Arg Leu 
370 375 380 

Cys Ala Glu Ser Ser Asp Arg lie Pro Lys Trp Leu Leu Pro Val Val 
385 390 395 400 

Arg Glu Asn Leu Ala Ala Gly Arg Asp Val Thr Leu Ser Ala Ala lie 
405 410 415 

Val Ala Ser Trp Ala Arg Tyr Ala Glu Gly Thr Asp Glu Gin Gly Asn 
420 425 430 

Pro lie Lys lie Val Asp Arg Leu Ser Glu Arg Val Gin Glu Asn Ala 
435 440 445 

Ser Gly Asn Arg Thr Asp lie Leu Ser Phe lie Arg Asp Arg Gly lie 
450 455 460 

Phe Gly Asp Leu Val Asp Ala Glu Pro Phe Thr Lys Ala Tyr Ser Glu 
465 470 475 480 

Thr Leu Ser Ser Leu His Asp Arg Gly Ala Glu Ala Thr lie Asp Ala 
485 490 495 
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Leu Leu Thr Gin Val Thr Val 
500 



<210> 337 
<211> 1098 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1075) 
<223> RXA02528 

<400> 337 

ctggcgcggt atcgattaca atctggttgg ttatcggtgg tttgtggatg aatgtcatcg 60 

gactctggta atcgaaaatt aaaggtaagg gggtgtggag atg tea gca aaa teg 115 

Met Ser Ala Lys Ser 
1 5 

age etc aag gaa gtt get gag tta get gga gtc ggt tat gee aca gee 163 
Ser Leu Lys Glu Val Ala Glu Leu Ala Gly Val Gly Tyr Ala Thr Ala 
10 15 20 

teg agg gca eta tct ggc aag ggg tat gtg tec ccg cag acg egg gag 211 
Ser Arg Ala Leu Ser Gly Lys Gly Tyr Val Ser Pro Gin Thr Arg Glu 
25 30 35 

aaa gtt cag gcg gcg get aaa gag ctg aac tat gta cca aat cag ctg 259 
Lys Val Gin Ala Ala Ala Lys Glu Leu Asn Tyr Val Pro Asn Gin Leu 
40 45 50 

gee aag gcg ttg egg gaa cat cgc agt gee ttg gtg ggg gtc att gtt 307 
Ala Lys Ala Leu Arg Glu His Arg Ser Ala Leu Val Gly Val lie Val 
55 60 .65 

ccg gat ttg tec aat gag tat tat teg gaa teg ctg cag act att cag 355 
Pro Asp Leu Ser Asn Glu Tyr Tyr Ser Glu Ser Leu Gin Thr lie Gin 
70 75 80 85 

cag gat ctg aaa get get ggc tat caa atg ctg gtt gcg gag gee aac 403 
Gin Asp Leu Lys Ala Ala Gly Tyr Gin Met Leu Val Ala Glu Ala Asn 
90 95 100 

agt gtg cag gcg cag gac gtg gtg atg gaa teg ttg ate teg att caa 451 
Ser Val Gin Ala Gin Asp Val Val Met Glu Ser Leu lie Ser lie Gin 
105 110 115 

get gca gga att ate cac gtt cca gtg gtc ggc tea att get cct gaa 499 
Ala Ala Gly He He His Val Pro Val Val Gly Ser He Ala Pro Glu 
120 125 130 

gga ate ccc atg gtg cag ttg act cgt ggt gaa ttg ggt cct ggt ttc 547 
Gly He Pro Met Val Gin Leu Thr Arg Gly Glu Leu Gly Pro Gly Phe 
135 140 145 



cct egg gtg ttg tgt gat gat gag get ggg ttt ttt cag ctg ace gag 
Pro Arg Val Leu Cys Asp Asp Glu Ala Gly Phe Phe Gin Leu Thr Glu 
150 155 160 165 



595 
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teg gtg ctg ggc ggc age gga atg aac att get get ttg gtt ggt gaa 643 
Ser Val Leu Gly Gly Ser Gly Met Asn lie Ala Ala Leu Val Gly Glu 
170 175 180 

gaa tea ctt tec ace acg cag gaa cga atg cgc ggt att agt cat gcg 691 
Glu Ser Leu Ser Thr Thr Gin Glu Arg Met Arg Gly lie Ser His Ala 
185 190 195 

gcg teg ata tat ggg get gag gtg acg ttc cat ttt ggc cac tat tct 739 
Ala Ser lie Tyr Gly Ala Glu Val Thr Phe His Phe Gly His Tyr Ser 
200 205 210 

gtc gaa tct ggc gaa gag atg get cag gtg gtg ttt aac aac ggc ctt 787 
Val Glu Ser Gly Glu Glu Met Ala Gin Val Val Phe Asn Asn Gly Leu 
215 220 225 

ccc gat gca ttg att gtg gcg tct cct egg ctg atg get ggg gtg atg 835 
Pro Asp Ala Leu lie Val Ala Ser Pro Arg Leu Met Ala Gly Val Met 
230 235 240 245 

cgt get ttt act cgc ctg aat gtc cgc gtt ccc cac gat gtg gtg att 883 
Arg Ala Phe Thr Arg Leu Asn Val Arg Val Pro His Asp Val Val lie 
250 255 260 

ggt ggt tat gac gat cct gag tgg tac age ttt gtc ggc gcg ggg att 931 
Gly Gly Tyr Asp Asp Pro Glu Trp Tyr Ser Phe Val Gly Ala Gly lie 
265 270 275 

acc acg ttt gtt cca ccg cat gag gag atg ggg aaa gag gee gtg cgc 979 
Thr Thr Phe Val Pro Pro His Glu Glu Met Gly Lys Glu Ala Val Arg 
280 285 290 

ttg ttg gta gat ctg att gaa aat ccc gaa ctt ccc acc ggc gat gtg 1027 
Leu Leu Val Asp Leu lie Glu Asn Pro Glu Leu Pro Thr Gly Asp Val 
295 300 305 

gtt ttg cag ggg cag gtg ate ctt egg ggg teg age aca cat tec ggg 1075 
Val Leu Gin Gly Gin Val lie Leu Arg Gly Ser Ser Thr His Ser Gly 
310 315 320 325 

tagaattgee caaatgtcat caa 1098 



<210> 338 
<211> 325 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 338 

Met Ser Ala Lys Ser Ser Leu Lys Glu Val Ala Glu Leu Ala Gly Val 
15 10 15 

Gly Tyr Ala Thr Ala Ser Arg Ala Leu Ser Gly Lys Gly Tyr Val Ser 
20 25 30 

Pro Gin Thr Arg Glu Lys Val Gin Ala Ala Ala Lys Glu Leu Asn Tyr 
35 40 45 



Val Pro Asn Gin Leu Ala Lys Ala Leu Arg Glu His Arg Ser Ala Leu 
50 55 60 
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Val Gly Val lie Val Pro Asp Leu Ser Asn Glu Tyr Tyr Ser Glu Ser 
65 70 75 80 

Leu Gin Thr lie Gin Gin Asp Leu Lys Ala Ala Gly Tyr Gin Met Leu 
85 90 95 

Val Ala Glu Ala Asn Ser Val Gin Ala Gin Asp Val Val Met Glu Ser 
100 105 110 

Leu lie Ser lie Gin Ala Ala Gly lie lie His Val Pro Val Val Gly 
115 120 125 

Ser lie Ala Pro Glu Gly lie Pro Met Val Gin Leu Thr Arg Gly Glu 
130 135 140 

Leu Gly Pro Gly Phe Pro Arg Val Leu Cys Asp Asp Glu Ala Gly Phe 
145 150 155 160 

Phe Gin Leu Thr Glu Ser Val Leu Gly Gly Ser Gly Met Asn lie Ala 
165 170 175 

Ala Leu Val Gly Glu Glu Ser Leu Ser Thr Thr Gin Glu Arg Met Arg 
180 185 190 

Gly lie Ser His Ala Ala Ser lie Tyr Gly Ala Glu Val Thr Phe His 
195 200 205 

Phe Gly His Tyr Ser Val Glu Ser Gly Glu Glu Met Ala Gin Val Val 
210 215 220 

Phe Asn Asn Gly Leu Pro Asp Ala Leu lie Val Ala Ser Pro Arg Leu 
225 230 . 235 240 

Met Ala Gly Val Met Arg Ala Phe Thr Arg Leu Asn Val Arg Val Pro 
245 250 255 

His Asp Val Val lie Gly Gly Tyr Asp Asp Pro Glu Trp Tyr Ser Phe 
260 265 270 

Val Gly Ala Gly lie Thr Thr Phe Val Pro Pro His Glu Glu Met Gly 
275 280 285 

Lys Glu Ala Val Arg Leu Leu Val Asp Leu lie Glu Asn Pro Glu Leu 
290 295 300 

Pro Thr Gly Asp Val Val Leu Gin Gly Gin Val lie Leu Arg Gly Ser 
305 310 315 320 

Ser Thr His Ser Gly 
325 



<210> 339 
<211> 1246 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1246) 
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<223> RXN00316 
<400> 339 

agcgcatgat cgatgcctgc gagtccgcag gggtccaact tggcgtgctc ttccagcgcc 60 

gcttctggcc cgcggctcaa aaaatgaaaa aggagccgtc atg ggc caa tgc acg 115 

Met Gly Gin Cys Thr 
1 5 

gta gcg ctt tac cga gag cat tec tat tac aca gca acc cca tgg cga 163 
Val Ala Leu Tyr Arg Glu His Ser Tyr Tyr Thr Ala Thr Pro Trp Arg 
10 15 20 

gga acc tgg gca gec gat ggc ggt gga gtg etc atg act caa gec ate 211 
Gly Thr Trp Ala Ala Asp Gly Gly Gly Val Leu Met Thr Gin Ala lie 
25 30 35 

cac tac ate gat ctt ttg tac tgg ctg ttg ggc gaa ccc gtg gaa gtt 259 
His Tyr lie Asp Leu Leu Tyr Trp Leu Leu Gly Glu Pro Val Glu Val 
40 45 50 

ttc ggc tac acc aac tec ttc aaa cac ggc gac aac ate gaa gtc gaa 307 
Phe Gly Tyr Thr Asn Ser Phe Lys His Gly Asp Asn lie Glu Val Glu 
55 60 65 

gac age gec gtt gee act gtg cgt ttt gaa teg ggc gcg ttg gee aca 355 
Asp Ser Ala Val Ala Thr Val Arg Phe Glu Ser Gly Ala Leu Ala Thr 
70 75 80 85 

att tea gee acc acc gee gca gag cca gca etc ggc gca caa gtg cag 403 
lie Ser Ala Thr Thr Ala Ala Glu Pro Ala Leu Gly Ala Gin Val Gin 
90 95 100 

gtg atg gga aca aag ggt gee acc atg acg ate ctg gaa ttc cct gaa 451 
Val Met Gly Thr Lys Gly Ala Thr Met Thr lie Leu Glu Phe Pro Glu 
105 110 115 

ggt acc gac ggc agg etc att gtt cgc agt gaa aac gac acc cgt cga 4 99 
Gly Thr Asp Gly Arg Leu lie Val Arg Ser Glu Asn Asp Thr Arg Arg 
120 125 130 

aac cac ccc att cca ccc cgc gga tct tta tec caa tgc cga tct ttc 547 
Asn His Pro lie Pro Pro Arg Gly Ser Leu Ser Gin Cys Arg Ser Phe 
135 140 145 

cat cat caa egg tgc ttt gat ccc gta tea cac cgc cca gat cgc aga 595 
His His Gin Arg Cys Phe Asp Pro Val Ser His Arg Pro Asp Arg Arg 
150 155 160 165 

ctt tat cga tgc get caa cga agg ccg ccc acc act gat cac egg ccg 643 
Leu Tyr Arg Cys Ala Gin Arg Arg Pro Pro Thr Thr Asp His Arg Pro 
170 175 180 

cga tgc cac cag age tct gaa agt tct cct tgg tgt eta cga ate age 691 
Arg Cys His Gin Ser Ser Glu Ser Ser Pro Trp Cys Leu Arg lie Ser 
185 190 195 

age cac cca cca gee ggt etc ttt gat eta acg gaa get ttt aaa acg 739 
Ser His Pro Pro Ala Gly Leu Phe Asp Leu Thr Glu Ala Phe Lys Thr 
200 205 210 
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tea cgc caa ate ggt ctt gca cct tta tec tec ctg tec aca cca cct 787 
Ser Arg Gin lie Gly Leu Ala Pro Leu Ser Ser Leu Ser Thr Pro Pro 
215 220 225 

gat caa eta gtg cgc etc gca get gee act ggt ttc tec ttt gtc ggt 835 
Asp Gin Leu Val Arg Leu Ala Ala Ala Thr Gly Phe Ser Phe Val Gly 
230 235 240 245 

ctg cgc gtc ate gca gta ace ccc aac gaa cgt gta tat gac ctt tec 883 
Leu Arg Val lie Ala Val Thr Pro Asn Glu Arg Val Tyr Asp Leu Ser 
250 255 260 

cca gga tec cca ctg ctg get gca ace caa caa gcg ttg aaa gaa acc 931 
Pro Gly Ser Pro Leu Leu Ala Ala Thr Gin Gin Ala Leu Lys Glu Thr 
265 270 275 

gee ctg tat gtg etc gac act gaa ttc eta cag gta aac gca gac acc 979 
Ala Leu Tyr Val Leu Asp Thr Glu Phe Leu Gin Val Asn Ala Asp Thr 
280 285 290 

acc cgc gag gee tgg ctt ccc gca eta gaa gee gee gga gca ctg gga 1027 
Thr Arg Glu Ala Trp Leu Pro Ala Leu Glu Ala Ala Gly Ala Leu Gly 
295 300 305 

get aaa acc ttc acc ate gec gec ggt gat gac aac att gcg ccc ctg 1075 
Ala Lys Thr Phe Thr lie Ala Ala Gly Asp Asp Asn lie Ala Pro Leu 
310 315 320 325 

acc gac acg ate ggt gec atg gtt gac gat gee cgt gat ttc gga gtc 1123 
Thr Asp Thr lie Gly Ala Met Val Asp Asp Ala Arg Asp Phe Gly Val 
330 335 340 

acc cca gee eta gag cca ate tct tac cgc age gtg cat tec att ccg 1171 
Thr Pro Ala Leu Glu Pro lie Ser Tyr Arg Ser Val His Ser lie Pro 
345 350 355 

cag gca gca gca ate gec aga gac tec ggc gga aaa gtc gtg gcg gac 1219 
Gin Ala Ala Ala lie Ala Arg Asp Ser Gly Gly Lys Val Val Ala Asp 
360 365 370 

acc ttg cac atg gee agg ttc gga gee 1246 
Thr Leu His Met Ala Arg Phe Gly Ala 
375 380 



<210> 340 
<211> 382 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 340 

Met Gly Gin Cys Thr Val Ala Leu Tyr Arg Glu His Ser Tyr Tyr Thr 
15 10 15 

Ala Thr Pro Trp Arg Gly Thr Trp Ala Ala Asp Gly Gly Gly Val Leu 
20 25 30 

Met Thr Gin Ala lie His Tyr lie Asp Leu Leu Tyr Trp Leu Leu Gly 
35 40 45 



Glu Pro Val Glu Val Phe Gly Tyr Thr Asn Ser Phe Lys His Gly Asp 
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Asn He Glu Val 
65 

Gly Ala Leu Ala 



Gly Ala Gin Val 
100 

Leu Glu Phe Pro 
115 

Asn Asp Thr Arg 
130 

Gin Cys Arg Ser 
145 

Arg Pro Asp Arg 



Thr Asp His Arg 
180 

Cys Leu Arg He 
195 

Glu Ala Phe Lys 
210 

Leu Ser Thr Pro 
225 

Phe Ser Phe Val 



Val Tyr Asp Leu 
260 

Ala Leu Lys Glu 
275 

Val Asn Ala Asp 
290 

Ala Gly Ala Leu 
305 

Asn He Ala Pro 



Arg Asp Phe Gly 
340 

Val His Ser He 
355 




55 

Glu Asp Ser Ala 
70 

Thr He Ser Ala 
85 

Gin Val Met Gly 



Glu Gly Thr Asp 
120 

Arg Asn His Pro 
135 

Phe His His Gin 
150 

Arg Leu Tyr Arg 
165 

Pro Arg Cys His 



Ser Ser His Pro 
200 

Thr Ser Arg Gin 
215 

Pro Asp Gin Leu 
230 

Gly Leu Arg Val 
245 

Ser Pro Gly Ser 



Thr Ala Leu Tyr 
280 

Thr Thr Arg Glu 
295 

Gly Ala Lys Thr 
310 

Leu Thr Asp Thr 
325 

Val Thr Pro Ala 



Pro Gin Ala Ala 
360 
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60 

Val Ala Thr Val 
75 

Thr Thr Ala Ala 
90 

Thr Lys Gly Ala 
105 

Gly Arg Leu He 



He Pro Pro Arg 
140 

Arg Cys Phe Asp 
155 

Cys Ala Gin Arg 
170 

Gin Ser Ser Glu 
185 

Pro Ala Gly Leu 



He Gly Leu Ala 
220 

Val Arg Leu Ala 
235 

He Ala Val Thr 
250 

Pro Leu Leu Ala 
265 

Val Leu Asp Thr 



Ala Trp Leu Pro 
300 

Phe Thr He Ala 
315 

lie Gly Ala Met 
330 

Leu Glu Pro He 
345 

Ala He Ala Arg 




Arg Phe Glu Ser 
80 

Glu Pro Ala Leu 
95 

Thr Met Thr lie 
110 

Val Arg Ser Glu 
125 

Gly Ser Leu Ser 



Pro Val Ser His 
160 

Arg Pro Pro Thr 
175 

Ser Ser Pro Trp 
190 

Phe Asp Leu Thr 
205 

Pro Leu Ser Ser 



Ala Ala Thr Gly 
240 

Pro Asn Glu Arg 
255 

Ala Thr Gin Gin 
270 

Glu Phe Leu Gin 
285 

Ala Leu Glu Ala 



Ala Gly Asp Asp 
320 

Val Asp Asp Ala 
335 

Ser Tyr Arg Ser 
350 

Asp Ser Gly Gly 
365 



Lys Val Val Ala Asp Thr Leu His Met Ala Arg Phe Gly Ala 
370 375 380 
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<210> 341 
<211> 412 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (412) 

<223> FRXA00309 

<400> 341 

agcgcatgat cgatgcctgc gagtccgcag gggtccaact tggcgtgctc ttccagcgcc 60 

gcttctggcc cgcggctcaa aaaatgaaaa aggagccgtc atg ggc caa tgc acg 115 

Met Gly Gin Cys Thr 
1 5 

gta gcg ctt tac cga gag cat tec tat tac aca gca acc cca tgg cga 163 
Val Ala Leu Tyr Arg Glu His Ser Tyr Tyr Thr Ala Thr Pro Trp Arg 
10 15 20 

gga acc tgg gca gec gat ggc ggt gga gtg etc atg act caa gec ate 211 
Gly Thr Trp Ala Ala Asp Gly Gly Gly Val Leu Met Thr Gin Ala lie 
25 30 35 

cac tac ate gat ctt ttg tac tgg ctg ttg ggc gaa ccc gtg gaa gtt 259 
His Tyr lie Asp Leu Leu Tyr Trp Leu Leu Gly Glu Pro Val Glu Val 
40 45 50 

ttc ggc tac acc aac tec ttc aaa cac ggc gac aac ate gaa gtc gaa 307 
Phe Gly Tyr Thr Asn Ser Phe Lys His Gly Asp Asn lie Glu Val Glu 
55 60 65 

gac age gec gtt gee act gtg cgt ttt gaa teg ggc gcg ttg gee aca 355 
Asp Ser Ala Val Ala Thr Val Arg Phe Glu Ser Gly Ala Leu Ala Thr 
70 75 80 85 

att tea gee acc acc gee gca gag cca gca etc ggc gca caa gtg cag 403 
lie Ser Ala Thr Thr Ala Ala Glu Pro Ala Leu Gly Ala Gin Val Gin 
90 95 100 

gtg atg gga 412 
Val Met Gly 



<210> 342 
<211> 104 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 342 

Met Gly Gin Cys Thr Val Ala Leu Tyr Arg Glu His Ser Tyr Tyr Thr 
15 10 15 

Ala Thr Pro Trp Arg Gly Thr Trp Ala Ala Asp Gly Gly Gly Val Leu 
20 25 30 

Met Thr Gin Ala lie His Tyr lie Asp Leu Leu Tyr Trp Leu Leu Gly 
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35 40 45 

Glu Pro Val Glu Val Phe Gly Tyr Thr Asn Ser Phe Lys His Gly Asp 
50 55 60 

Asn lie Glu Val Glu Asp Ser Ala Val Ala Thr Val Arg Phe Glu Ser 
65 70 75 80 

Gly Ala Leu Ala Thr lie Ser Ala Thr Thr Ala Ala Glu Pro Ala Leu 
85 , 90 95 

Gly Ala Gin Val Gin Val Met Gly 
100 



<210> 343 
<211> 558 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> RXN00310 

<400> 343 

ttgcgggatt catcatcggc gcaatcgcac tgtctgccgc agttattttg accaccaagg 60 

aaaccgcctt caccaagctt gaagatctag ggaagaaata atg tct gac aag ate 115 

Met Ser Asp Lys lie 

1 5 

tgg aaa gtc ggc ate ate ggt tgc ggt gca ate age cga aac cat ate 163 

Trp Lys Val Gly lie lie Gly Cys Gly Ala lie Ser Arg Asn His lie 

10 15 20 

gaa gca gtt cag gca ate ccc ggc gca gaa gtc age gca gtc tgt gat 211 
Glu Ala Val Gin Ala lie Pro Gly Ala Glu Val Ser Ala Val Cys Asp 
25 30 35 

gtg gat ggt gcg aaa gca teg gaa ace gca gcg aaa tat gga att tct 259 
Val Asp Gly Ala Lys Ala Ser Glu Thr Ala Ala Lys Tyr Gly lie Ser 
40 45 50 

ccc agt ttc acg tct gtc gat gag ate etc gee tec ggg gtg gac att 307 
Pro Ser Phe Thr Ser Val Asp Glu lie Leu Ala Ser Gly Val Asp lie 
55 60 65 

gtc gca gtc tgc ace cca cat cca ace cac gaa aca gtg gtc etc gee 355 
Val Ala Val Cys Thr Pro His Pro Thr His Glu Thr Val Val Leu Ala 
70 75 80 85 

get get gee gee gga gtg cac gtg ctt tgt gag aag cca ate gee ate 403 
Ala Ala Ala Ala Gly Val His Val Leu Cys Glu Lys Pro He Ala He 
90 95 100 

gaa etc gat tec gca cag cgc atg ate gat gee tgc gag tec gca ggg 451 
Glu Leu Asp Ser Ala Gin Arg Met He Asp Ala Cys Glu Ser Ala Gly 
105 110 115 

gtc caa ctt ggc gtg etc ttc cag cgc cgc ttc tgg ccc gcg get caa 499 
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Val Gin Leu Gly Val Leu Phe Gin Arg Arg Phe Trp Pro Ala Ala Gin 
120 125 130 

aaa atg aaa aag gag ccg tea tgg gee aat gca egg tagegcttta 545 
Lys Met Lys Lys Glu Pro Ser Trp Ala Asn Ala Arg 
135 140 145 

ccgagagcat tec 558 

<210> 344 
<211> 145 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 344 

Met Ser Asp Lys lie Trp Lys Val Gly lie lie Gly Cys Gly Ala lie 
15 10 15 

Ser Arg Asn His lie Glu Ala Val Gin Ala He Pro Gly Ala Glu Val 
20 25 30 

O Ser Ala Val Cys Asp Val Asp Gly Ala Lys Ala Ser Glu Thr Ala Ala 

W 35 4 0 4 5 

gi 

G Lys Tyr Gly He Ser Pro Ser Phe Thr Ser Val Asp Glu He Leu Ala 

fy 50 55 60 

j= Ser Gly Val Asp He Val Ala Val Cys Thr Pro His Pro Thr His Glu 

^ 65 70 75 80 

!L Thr Val Val Leu Ala Ala Ala Ala Ala Gly Val His Val Leu Cys Glu 

y 85 90 95 

■S3- - 

RJ Lys Pro He Ala He Glu Leu Asp Ser Ala Gin Arg Met He Asp Ala 

hj 100 105 110 

Cys Glu Ser Ala Gly Val Gin Leu Gly Val Leu Phe Gin Arg Arg Phe 
115 120 125 

Trp Pro Ala Ala Gin Lys Met Lys Lys Glu Pro Ser Trp Ala Asn Ala 
130 135 140 

Arg 
145 

<210> 345 
<211> 558 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> FRXA00310 

<400> 345 

ttgegggatt catcatcggc gcaatcgcac tgtctgccgc agttattttg accaccaagg 60 
aaaccgcctt caccaagctt gaagatctag ggaagaaata atg tct gac aag ate 115 



ft 
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Met Ser Asp Lys lie 

1 5 

tgg aaa gtc ggc ate ate ggt tgc ggt gca ate age cga aac cat ate 163 

Trp Lys Val Gly lie lie Gly Cys Gly Ala lie Ser Arg Asn His lie 
10 15 20 

gaa gca gtt cag gca ate ccc ggc gca gaa gtc age gca gtc tgt gat 211 
Glu Ala Val Gin Ala lie Pro Gly Ala Glu Val Ser Ala Val Cys Asp 
25 30 35 

gtg gat ggt gcg aaa gca teg gaa acc gca gcg aaa tat gga att tct 259 
Val Asp Gly Ala Lys Ala Ser Glu Thr Ala Ala Lys Tyr Gly lie Ser 
40 45 50 

ccc agt ttc acg tct gtc gat gag ate etc gec tec ggg gtg gac att 307 
Pro Ser Phe Thr Ser Val Asp Glu lie Leu Ala Ser Gly Val Asp lie 
55 60 65 

gtc gca gtc tgc acc cca cat cca acc cac gaa aca gtg gtc etc gee 355 
Val Ala Val Cys Thr Pro His Pro Thr His Glu Thr Val Val Leu Ala 
70 75 80 85 

get get gee gee gga gtg cac gtg ctt tgt gag aag cca ate gee ate 403 
Ala Ala Ala Ala Gly Val His Val Leu Cys Glu Lys Pro lie Ala lie 
90 95 100 

gaa etc gat tec gca cag cgc atg ate gat gee tgc gag tec gca ggg 451 
Glu Leu Asp Ser Ala Gin Arg Met lie Asp Ala Cys Glu Ser Ala Gly 
105 110 115 

gtc caa ctt ggc gtg etc ttc cag cgc cgc ttc tgg ccc gcg get caa 4 99 
Val Gin Leu Gly Val Leu Phe Gin Arg Arg Phe Trp Pro Ala Ala Gin 
120 125 130 

aaa atg aaa aag gag ccg tea tgg gee aat gca egg tagegcttta 545 
Lys Met Lys Lys Glu Pro Ser Trp Ala Asn Ala Arg 
135 140 145 

ccgagagcat tec 558 



<210> 346 
<211> 145 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 346 

Met Ser Asp Lys lie Trp Lys Val Gly lie lie Gly Cys Gly Ala lie 
15 10 15 

Ser Arg Asn His lie Glu Ala Val Gin Ala He Pro Gly Ala Glu Val 
20 25 30 

Ser Ala Val Cys Asp Val Asp Gly Ala Lys Ala Ser Glu Thr Ala Ala 
35 40 45 

Lys Tyr Gly He Ser Pro Ser Phe Thr Ser Val Asp Glu He Leu Ala 
50 55 60 



Ser Gly Val Asp He Val Ala Val Cys Thr Pro His Pro Thr His Glu 
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65 70 75 80 

Thr Val Val Leu Ala Ala Ala Ala Ala Gly Val His Val Leu Cys Glu 
85 90 95 

Lys Pro lie Ala lie Glu Leu Asp Ser Ala Gin Arg Met lie Asp Ala 
100 105 110 

Cys Glu Ser Ala Gly Val Gin Leu Gly Val Leu Phe Gin Arg Arg Phe 
115 120 125 

Trp Pro Ala Ala Gin Lys Met Lys Lys Glu Pro Ser Trp Ala Asn Ala 
130 135 140 

Arg 
145 

<210> 347 
<211> 1342 
<212> DNA 

= <213> Corynebacterium glutamicum 

£ <220> 

<221> CDS 
Li <222> (101) . . (1342) 

rU <223> RXA00041 

4= <400> 347 

O atgaagcagc agcatccaag ctggaaaacg ctgatcacta ccgtctcatg gagcaattaa 60 

f=s agctgcgcta gaaacaaaaa ggaaagtagt gtgtggggct atg cac aca gaa ctt 115 

~f Met His Thr Glu Leu 

15 

UJ tec agt ttg cgc cct gcg tac cat gtg act cct ccg cag ggc agg etc 163 

O Ser Ser Leu Arg Pro Ala Tyr His Val Thr Pro Pro Gin Gly Arg Leu 

O 10 15 20 

aat gat ccc aac gga atg tac gtc gat ggc gat acc etc cac gtc tac 211 
Asn Asp Pro Asn Gly Met Tyr Val Asp Gly Asp Thr Leu His Val Tyr 
25 30 35 

tac cag cac gat cca ggt ttc ccc ttc gca cca aag cgc acc ggc tgg 259 
Tyr Gin His Asp Pro Gly Phe Pro Phe Ala Pro Lys Arg Thr Gly Trp 
40 45 50 

get cac acc acc acg ccg ttg acc gga ccg cag cga ttg cag tgg acg 307 
Ala His Thr Thr Thr Pro Leu Thr Gly Pro Gin Arg Leu Gin Trp Thr 
55 60 65 

cac ctg ccc gac get ctt tac ccg gat gca tec tat gac ctg gat gga 355 
His Leu Pro Asp Ala Leu Tyr Pro Asp Ala Ser Tyr Asp Leu Asp Gly 
70 75 80 85 

tgc tat tec ggt gga gee gta ttt act gac ggc aca ctt aaa ctt ttc 403 
Cys Tyr Ser Gly Gly Ala Val Phe Thr Asp Gly Thr Leu Lys Leu Phe 
90 95 100 



tac acc ggc aac eta aaa att gac ggc aag cgc cgc gee acc caa aac 
Tyr Thr Gly Asn Leu Lys lie Asp Gly Lys Arg Arg Ala Thr Gin Asn 



451 
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105 110 115 

etc gtc gaa gtc gag gac cca act ggg ctg atg ggc ggc att cat cgc 4 99 
Leu Val Glu Val Glu Asp Pro Thr Gly Leu Met Gly Gly lie His Arg 
120 125 130 

cgt teg cct aaa aat ccg ctt ate gac gga ccc gee age ggt ttc aca 547 
Arg Ser Pro Lys Asn Pro Leu lie Asp Gly Pro Ala Ser' Gly Phe Thr 
135 140 145 

ccc cat tac cgc gat ccc atg ate age cct gat ggt gat ggt tgg aaa 595 
Pro His Tyr Arg Asp Pro Met lie Ser Pro Asp Gly Asp Gly Trp Lys 
150 155 160 165 

atg gtt ctt ggg gee caa cgc gaa aac etc acc ggt gca gcg gtt eta 643 
Met Val Leu Gly Ala Gin Arg Glu Asn Leu Thr Gly Ala Ala Val Leu 
170 175 180 

tac cgc teg aca gat ctt gaa aac tgg gaa ttc tec ggt gaa ate acc 691 

Tyr Arg Ser Thr Asp Leu Glu Asn Trp Glu Phe Ser Gly Glu lie Thr 

185 190 195 

n 

™ ttt gac etc agt gat gca caa cct ggt tct get cct gat etc gtt ccc 739 

Jff Phe Asp Leu Ser Asp Ala Gin Pro Gly Ser Ala Pro Asp Leu Val Pro 

yj 200 205 210 

FU ggt ggc tac atg tgg gaa tgc ccc aac ctt ttt acg ctt cgc gat gaa 787 

%j Gly "Gly Tyr Met Trp Glu.Cys Pro Asn Leu Phe Thr Leu Arg Asp Glu 

_£ 215 ' 220 225 

J~ gaa act ggc gaa gat etc gac gtg ctg att ttc tgt cca caa gga ttg 835 

« Glu. Thr Gly Glu Asp Leu Asp Val Leu lie Phe Cys Pro Gin Gly Leu 
^ 230. . " 235 24 0 24 5 

iy gac cga ate cac gat gag gtt act cac tac gca age tct gac cag tgc 883 

yj Asp Arg lie His Asp Glu Val Thr His Tyr Ala Ser Ser Asp Gin Cys 

Q \ 250 255 260 

gga tat gtc gtc ggc aag ctt gaa gga acg acc ttc cgc gtc ttg cga 931 
Gly Tyr Val Val Gly Lys Leu Glu Gly Thr Thr Phe Arg Val Leu Arg 
265 ■ 270 275 

gga ttc age gag ctg gat ttc ggc cat gaa ttc tac gca ccg cag gtt 979 
Gly Phe Ser Glu Leu Asp Phe Gly His Glu Phe Tyr Ala Pro Gin Val 
280 285 290 

gca gta aac ggt tct gat gec tgg etc gtg ggc tgg atg ggg ctg ccc 1027 
Ala Val Asn Gly Ser Asp Ala Trp Leu Val Gly Trp Met Gly Leu Pro 
295 300 305 

gcg cag gat gat cac cca aca gtt gca egg gaa gga tgg gtg cac tgc 1075 
Ala Gin Asp Asp His Pro Thr Val Ala Arg Glu Gly Trp Val His Cys 
310 * 315 320 325 

ctg a'ct gtg ccc cgc aag ctt cat ttg cgc aac cac gcg ate tat caa 1123 
Leu Thr Val Pro Arg Lys Leu His Leu Arg Asn His Ala lie Tyr Gin 
330 335 340 



gag ctt ctt etc cca gag ggg- gag tea ggg gta ate aga tct gta tta 1171 
Glu Leu Leu Leu Pro Glu Gly Glu Ser Gly Val lie Arg Ser Val Leu 
345 350 355 
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ggt tct gaa cct gtc cga gta gac ate cga ggc aat att tec etc gag 
Gly Ser Glu Pro Val Arg Val Asp lie Arg Gly Asn lie Ser Leu Glu 
360 365 370 



1219 



tgg gat ggt gtc cgt ttg tct gtg gat cgt ggt ggt gat cgt cgc gta 
Trp Asp Gly Val Arg Leu Ser Val Asp Arg Gly Gly Asp Arg Arg Val 
375 380 385 



1267 



get gag gta aaa cct ggc gaa tta gtg ate gcg gac gat aat aca gec 
Ala Glu Val Lys Pro Gly Glu Leu Val lie Ala Asp Asp Asn Thr Ala 
390 395 400 405 



1315 



att gag ata act gca ggt gat gga cag 
lie Glu lie Thr Ala Gly Asp Gly Gin 
410 



1342 



<210> 348 
<211> 414 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 348 

Met His Thr Glu Leu Ser Ser Leu Arg Pro Ala Tyr His Val Thr Pro 
15 10 15 

Pro Gin Gly Arg Leu Asn Asp Pro Asn Gly Met Tyr Val Asp Gly Asp 
20 25 30 

Thr Leu His Val Tyr Tyr Gin His Asp Pro Gly Phe Pro Phe Ala Pro 
35 40 45 

Lys Arg Thr Gly Trp Ala His Thr Thr Thr Pro Leu Thr Gly Pro Gin 
50 55 60 

Arg Leu Gin Trp Thr His Leu Pro Asp Ala Leu Tyr Pro Asp Ala Ser 
65 70 75 80 

Tyr Asp Leu Asp Gly Cys Tyr Ser Gly Gly Ala Val Phe Thr Asp Gly 
85 90 95 

Thr Leu Lys Leu Phe Tyr Thr Gly Asn Leu Lys lie Asp Gly Lys Arg 
100 105 110 

Arg Ala Thr Gin Asn Leu Val Glu Val Glu Asp Pro Thr Gly Leu Met 
115 120 125 

Gly Gly lie His Arg Arg Ser Pro Lys Asn Pro Leu lie Asp Gly Pro 
130 135 140 

Ala Ser Gly Phe Thr Pro His Tyr Arg Asp Pro Met lie Ser Pro Asp 
145 150 155 160 

Gly Asp Gly Trp Lys Met Val Leu Gly Ala Gin Arg Glu Asn Leu Thr 
165 170 175 

Gly Ala Ala Val Leu Tyr Arg Ser Thr Asp Leu Glu Asn Trp Glu Phe 
180 185 190 



Ser Gly Glu lie Thr Phe Asp Leu Ser Asp Ala Gin Pro Gly Ser Ala 
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195 200 205 

Pro Asp Leu Val Pro Gly Gly Tyr Met Trp Glu Cys Pro Asn Leu Phe 
210 215 220 

Thr Leu Arg Asp Glu Glu Thr Gly Glu Asp Leu Asp Val Leu lie Phe 
225 230 235 240 

Cys Pro Gin Gly Leu Asp Arg lie His Asp Glu Val Thr His Tyr Ala 
245 250 255 

Ser Ser Asp Gin Cys Gly Tyr Val Val Gly Lys Leu Glu Gly Thr Thr 
260 265 270 

Phe Arg Val Leu Arg Gly Phe Ser Glu Leu Asp Phe Gly His Glu Phe 
275 280 285 

Tyr Ala Pro Gin Val Ala Val Asn Gly Ser Asp Ala Trp Leu Val Gly 
290 295 300 

Trp Met Gly Leu Pro Ala Gin Asp Asp His Pro Thr Val Ala Arg Glu 
305 310 315 320 

"J3 Gly Trp Val His Cys Leu Thr Val Pro Arg Lys Leu His Leu Arg Asn 

CM 325 330 335 

O 

fy His Ala lie Tyr Gin Glu Leu Leu Leu Pro Glu Gly Glu Ser Gly Val 

kj 340 345 350 

g lie Arg Ser Val Leu Gly Ser Glu Pro Val Arg Val Asp lie Arg Gly 

~ 355 360 365 

ES 

J~=j Asn lie Ser Leu Glu Trp Asp Gly Val Arg Leu Ser Val Asp Arg Gly 

pl 370 375 380 



Gly Asp Arg Arg Val Ala Glu Val Lys Pro Gly Glu Leu Val lie Ala 

385 390 395 400 

Asp Asp Asn Thr Ala lie Glu lie Thr Ala Gly Asp Gly Gin 

405 410 



<210> 349 
<211> 720 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (720) 
<223> RXA02026 

<400> 349 

cca ttt cat ata caa cca gaa aca ggt tta tta aat gat ccc aac gga 48 

Pro Phe His lie Gin Pro Glu Thr Gly Leu Leu Asn Asp Pro Asn Gly 
15 10 15 



ctt att ttt tat aaa ggg aag tat tat gtt tea cat caa tgg ttc cca 96 
Leu lie Phe Tyr Lys Gly Lys Tyr Tyr Val Ser His Gin Trp Phe Pro 
20 25 30 
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tta ggc gca gta cat ggc tta aag tat tgg tat aac tac acg agt gat 144 
Leu Gly Ala Val His Gly Leu Lys Tyr Trp Tyr Asn Tyr Thr Ser Asp 
35 40 45 

gac tta ata aac ttt aaa cct gaa ggg cca ata tta aat cca gat act 192 
Asp Leu lie Asn Phe Lys Pro Glu Gly Pro lie Leu Asn Pro Asp Thr 
50 55 60 

aaa tat gac age cat ggt gtt tat age ggt age get ttt gaa tat aac 240 
Lys Tyr Asp Ser His Gly Val Tyr Ser Gly Ser Ala Phe Glu Tyr Asn 
65 70 75 80 

ggg cat tta tat tat atg tac aca gga aat cat cga gat aat cat tgg 288 
Gly His Leu Tyr Tyr Met Tyr Thr Gly Asn His Arg Asp Asn His Trp 
85 90 95 

caa cga cat gcg agt cag atg ate gca cga ttg aaa gaa gac ggt tea 336 
Gin Arg His Ala Ser Gin Met lie Ala Arg Leu Lys Glu Asp Gly Ser 
100 105 110 

gtt gaa aag ttt cca aag cca gta att age cag caa cca gaa gga tat 384 
Val Glu Lys Phe Pro Lys Pro Val lie Ser Gin Gin Pro Glu Gly Tyr 
115 120 125 

aca agt cat ttt aga gat cct aaa gtt ttt aaa tat ggt gag aaa tat 432 
Thr Ser His Phe Arg Asp Pro Lys Val Phe Lys Tyr Gly Glu Lys Tyr 
130 135 140 

tat gca ate att ggc gca caa aat aat gat cag caa ggt cga tta tta 480 
Tyr Ala lie lie Gly Ala Gin Asn Asn Asp Gin Gin Gly Arg Leu Leu 
145 150 155 160 

ctt tat aat act gaa gat ata att aat tgg cat tat tta ggt gaa ata 528 
Leu Tyr Asn Thr Glu Asp lie lie Asn Trp His Tyr Leu Gly Glu lie 
165 170 175 

aat aca gag tta gat gat ttt gga tat atg tgg gaa tgc cca gat tac 576 
Asn Thr Glu Leu Asp Asp Phe Gly Tyr Met Trp Glu Cys Pro Asp Tyr 
180 185 190 

ttt aat tta gat aat caa gat gtc ata ctt att tgt cca caa ggt att 624 
Phe Asn Leu Asp Asn Gin Asp Val lie Leu lie Cys Pro Gin Gly lie 
195 200 205 

gaa cca aaa ggc aat cag ttc aaa aat att tat caa agt ggt tat ata 672 
Glu Pro Lys Gly Asn Gin Phe Lys Asn lie Tyr Gin Ser Gly Tyr lie 
210 215 220 

ctt gga aag ttt gat att gaa aag tta aca tat gaa cat gaa aat ttt 720 
Leu Gly Lys Phe Asp lie Glu Lys Leu Thr Tyr Glu His Glu Asn Phe 
225 230 235 240 



<210> 350 
<211> 240 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 350 

Pro Phe His lie Gin Pro Glu Thr Gly Leu Leu Asn Asp Pro Asn Gly 
15 10 15 
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Leu lie Phe Tyr Lys Gly Lys Tyr Tyr Val Ser His Gin Trp Phe Pro 
20 25 30 

Leu Gly Ala Val His Gly Leu Lys Tyr Trp Tyr Asn Tyr Thr Ser Asp 
35 40 45 

Asp Leu lie Asn Phe Lys Pro Glu Gly Pro lie Leu Asn Pro Asp Thr 
50 55 60 

Lys Tyr Asp Ser His Gly Val Tyr Ser Gly Ser Ala Phe Glu Tyr Asn 
65 70 75 80 

Gly His Leu Tyr Tyr Met Tyr Thr Gly Asn His Arg Asp Asn His Trp 
85 90 95 

Gin Arg His Ala Ser Gin Met lie Ala Arg Leu Lys Glu Asp Gly Ser 
100 105 110 

Val Glu Lys Phe Pro Lys Pro Val lie Ser Gin Gin Pro Glu Gly Tyr 
115 120 125 

Thr Ser His Phe Arg Asp Pro Lys Val Phe Lys Tyr Gly Glu Lys Tyr 
130 135 140 

Tyr Ala lie lie Gly Ala Gin Asn Asn Asp Gin Gin Gly Arg Leu Leu 
145 150 155 160 

Leu Tyr Asn Thr Glu Asp lie lie Asn Trp His Tyr Leu Gly Glu lie 
165 170 175 

Asn Thr Glu Leu Asp Asp Phe Gly Tyr Met Trp Glu Cys Pro Asp Tyr 
180 185 190 

Phe Asn Leu Asp Asn Gin Asp Val lie Leu lie Cys Pro Gin Gly lie 
195 200 205 

Glu Pro Lys Gly Asn Gin Phe Lys Asn lie Tyr Gin Ser Gly Tyr lie 
210 215 220 

Leu Gly Lys Phe Asp lie Glu Lys Leu Thr Tyr Glu His Glu Asn Phe 
225 230 235 240 



<210> 351 
<211> 1617 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1594) 
<223> RXA02061 

<400> 351 

taacctgcct tcacctggga ttatccaccc atgtgtgatg aaatcgctac cctgaatcaa 60 
agacactggc gtaattgagt gaaggcagga caataaagag atg acg aac gtt tec 115 
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Met Thr Asn Val Ser 
1 5 

ggg tat cac cga cca gag ctg cac ate acc get gaa agt ggt gtt ttg 163 
Gly Tyr His Arg Pro Glu Leu His lie Thr Ala Glu Ser Gly Val Leu 
10 15 20 

ttt gca cct gca ggc gtt ctg ttg gat gac gac acg tgg cat ttc ttc 211 
Phe Ala Pro Ala Gly Val Leu Leu Asp Asp Asp Thr Trp His Phe Phe 
25 30 35 

cac cag tac cgt ccc tea cca gat cac ggc ccc agg tgg gcg cac caa 259 
His Gin Tyr Arg Pro Ser Pro Asp His Gly Pro Arg Trp Ala His Gin 
40 45 50 

ttc gca gag cgc act cca ttt gtg tgg gat ate tgc gat gac gtg eta 307 
Phe Ala Glu Arg Thr Pro Phe Val Trp Asp lie Cys Asp Asp Val Leu 
55 60 65 

gee cct gaa ggc gat gaa acc cag gtt cgc get ggc tea gtg gtg tec 355 
Ala Pro Glu Gly Asp Glu Thr Gin Val Arg Ala Gly Ser Val Val Ser 
70 75 80 85 

aac aac ggt ggc gtt gat ctg tac ttc acc teg gtt gtt ggc ccc act 403 
Asn Asn Gly Gly Val Asp Leu Tyr Phe Thr Ser Val Val Gly Pro Thr 
90 95 100 

tec act ate cag ttg gca cac ate aac aac ate cgt ggc acc acc gaa 451 
Ser Thr lie Gin Leu Ala His lie Asn Asn lie Arg Gly Thr Thr Glu 
105 110 115 

ctg ate aat gag gac gag ctg ggg etc gat cca gat gtc tec cga ate 4 99 
Leu lie Asn Glu Asp Glu Leu Gly Leu Asp Pro Asp Val Ser Arg lie 
120 125 130 

ggc gaa gtg gtt ggc aac act gat ggt tat gta aag ttc cgc tea ccg 547 
Gly Glu Val Val Gly Asn Thr Asp Gly Tyr Val Lys Phe Arg Ser Pro 
135 140 145 

tgc gtt ate cca ggt tgg gaa gac caa gga aac cgc gat gaa ggc cac 595 
Cys Val lie Pro Gly Trp Glu Asp Gin Gly Asn Arg Asp Glu Gly His 
150 155 160 165 

tea gga tgg ttg atg etc gca gtt act ggc cca gtt gaa gee cca aca 64 3 
Ser Gly Trp Leu Met Leu Ala Val Thr Gly Pro Val Glu Ala Pro Thr 
170 175 180 

gta gtg gtc etc gac teg cca gat gga aga gaa tgg tec att aca ggt 691 
Val Val Val Leu Asp Ser Pro Asp Gly Arg Glu Trp Ser lie Thr Gly 
185 190 195 

ccc ctg tct etc aac ggc etc tct gga tta gag tea gac gaa gtt eta 739 
Pro Leu Ser Leu Asn Gly Leu Ser Gly Leu Glu Ser Asp Glu Val Leu 
200 205 210 

gtt get cct cgc atg att cgt ctg cgc gat gaa gtg gat cat gaa ate 787 
Val Ala Pro Arg Met lie Arg Leu Arg Asp Glu Val Asp His Glu lie 
215 220 225 



tac gat gtc etc att gtc acc att gaa caa gac ggg att gac att teg 835 
Tyr Asp Val Leu lie Val Thr He Glu Gin Asp Gly He Asp He Ser 
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Us 



230 235 240 245 

gga tac ctg gta ggc cag etc aac ggc tea gaa ttc gat gtg aag act 883 
Gly Tyr Leu Val Gly Gin Leu Asn Gly Ser Glu Phe Asp Val Lys Thr 
250 255 260 

cca ttt acc cgc ate gat ttt ggc cat gat ttc tct cgc ccc cgc aac 931 
Pro Phe Thr Arg lie Asp Phe Gly His Asp Phe Ser Arg Pro Arg Asn 
265 270 275 

acc aac tac gec gaa acc acc ate ggc tac gac ttc gee cac ate ttt 979 
Thr Asn Tyr Ala Glu Thr Thr lie Gly Tyr Asp Phe Ala His lie Phe 
280 285 290 

ggt etc atg aat ggc gta ggt cgt ttg gac tec ccc act gag cat etc 1027 
Gly Leu Met Asn Gly Val Gly Arg Leu Asp Ser Pro Thr Glu His Leu 
295 300 305 

agt tgg aag gaa gaa ggc tgg gca aac get att tct ttc cca cgt att 1075 
Ser Trp Lys Glu Glu Gly Trp Ala Asn Ala lie Ser Phe Pro Arg lie 
310 315 320 325 

gtc acg etc cag gac ggt acg gtc ttc cag acc cct cca gaa gga ttg 1123 
Val Thr Leu Gin Asp Gly Thr Val Phe Gin Thr Pro Pro Glu Gly Leu 
330 335 340 

ctt gat gee att cat gaa tec gag gca gcg gca ggt tgg acc gga ctg 1171 
Leu Asp Ala lie His Glu Ser Glu Ala Ala Ala Gly Trp Thr Gly Leu 
345 350 355 

tgc gaa ate cca tea aac age gca gtt gaa gtg gcg ttg aag gac caa 1219 
Cys Glu lie Pro Ser Asn Ser Ala Val Glu Val Ala Leu Lys Asp Gin 
360 365 370 

gaa ggt gaa ate get gca aca ate act cac cgc cac aat cag eta gtc 1267 
Glu Gly Glu lie Ala Ala Thr lie Thr His Arg His Asn Gin Leu Val 
375 380 385 

gtt gat egg tec atg aac ccc aac cac gcg ggt gat cca cac gcg att 1315 
Val Asp Arg Ser Met Asn Pro Asn His Ala Gly Asp Pro His Ala lie 
390 395 400 405 

gca cca ttg act gat gat gaa aca gat tea ctg ttc att gtc gtt gac 1363 
Ala Pro Leu Thr Asp Asp Glu Thr Asp Ser Leu Phe lie Val Val Asp 
410 415 420 

ggc tct aca gta gaa gtt ttt get gat ggc ggt tat gta tea atg gca 1411 
Gly Ser Thr Val Glu Val Phe Ala Asp Gly Gly Tyr Val Ser Met Ala 
425 430 435 

age cgt gtg tat ttc aac aac gga cca ttc age gaa ttt gag gtc acc 1459 
Ser Arg Val Tyr Phe Asn Asn Gly Pro Phe Ser Glu Phe Glu Val Thr 
440 445 450 

acc acc ggt gac gca age att att cgc cag gaa agt cac ttc cct gtt 1507 
Thr Thr Gly Asp Ala Ser lie lie Arg Gin Glu Ser His Phe Pro Val 
455 460 465 

gat ttc agt teg gtg tec eta gat ata gat gat etc act gcg etc atg 1555 
Asp Phe Ser Ser Val Ser Leu Asp lie Asp Asp Leu Thr Ala Leu Met 
470 475 480 485 
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cag ttc gat gaa aac gaa ccg cat gaa ggc cca gtg aga taagagttag 1604 
Gin Phe Asp Glu Asn Glu Pro His Glu Gly Pro Val Arg 
490 495 

atgcgttcca gcc 1617 



<210> 352 
<211> 498 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 352 

Met Thr Asn Val Ser Gly Tyr His Arg Pro Glu Leu His lie Thr Ala 
15 10 15 

Glu Ser Gly Val Leu Phe Ala Pro Ala Gly Val Leu Leu Asp Asp Asp 
20 25 30 

Thr Trp His Phe Phe His Gin Tyr Arg Pro Ser Pro Asp His Gly Pro 
35 40 45 

Arg Trp Ala His Gin Phe Ala Glu Arg Thr Pro Phe Val Trp Asp lie 
50 55 60 

Cys Asp Asp Val Leu Ala Pro Glu Gly Asp Glu Thr Gin Val Arg Ala 
65 70 75 80 

Gly Ser Val Val Ser Asn Asn Gly Gly Val Asp Leu Tyr Phe Thr Ser 
85 90 95 

Val Val Gly Pro Thr Ser Thr lie Gin Leu Ala His lie Asn Asn lie 
100 105 110 

Arg Gly Thr Thr Glu Leu lie Asn Glu Asp Glu Leu Gly Leu Asp Pro 
115 120 125 

Asp Val Ser Arg lie Gly Glu Val Val Gly Asn Thr Asp Gly Tyr Val 
130 135 140 

Lys Phe Arg Ser Pro Cys Val lie Pro Gly Trp Glu Asp Gin Gly Asn 
145 150 155 160 

Arg Asp Glu Gly His Ser Gly Trp Leu Met Leu Ala Val Thr Gly Pro 
165 170 175 

Val Glu Ala Pro Thr Val Val Val Leu Asp Ser Pro Asp Gly Arg Glu 
180 185 190 

Trp Ser lie Thr Gly Pro Leu Ser Leu Asn Gly Leu Ser Gly Leu Glu 
195 200 205 

Ser Asp Glu Val Leu Val Ala Pro Arg Met lie Arg Leu Arg Asp Glu 
210 215 220 

Val Asp His Glu lie Tyr Asp Val Leu lie Val Thr lie Glu Gin Asp 
225 230 235 240 

Gly lie Asp lie Ser Gly Tyr Leu Val Gly Gin Leu Asn Gly Ser Glu 
245 250 255 
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Phe Asp Val Lys Thr Pro Phe Thr Arg lie Asp Phe Gly His Asp Phe 
260 265 270 

Ser Arg Pro Arg Asn Thr Asn Tyr Ala Glu Thr Thr lie Gly Tyr Asp 
275 280 285 

Phe Ala His lie Phe Gly Leu Met Asn Gly Val Gly Arg Leu Asp Ser 
290 295 300 

Pro Thr Glu His Leu Ser Trp Lys Glu Glu Gly Trp Ala Asn Ala lie 
305 310 315 320 

Ser Phe Pro Arg lie Val Thr Leu Gin Asp Gly Thr Val Phe Gin Thr 
325 330 335 

Pro Pro Glu Gly Leu Leu Asp Ala lie His Glu Ser Glu Ala Ala Ala 
340 345 350 

Gly Trp Thr Gly Leu Cys Glu lie Pro Ser Asn Ser Ala Val Glu Val 
355 360 365 

Ala Leu Lys Asp Gin Glu Gly Glu lie Ala Ala Thr lie Thr His Arg 
370 375 380 

His Asn Gin Leu Val Val Asp Arg Ser Met Asn Pro Asn His Ala Gly 
385 390 395 400 

Asp Pro His Ala lie Ala Pro Leu Thr Asp Asp Glu Thr Asp Ser Leu 
405 410 415 

Phe lie Val Val Asp Gly Ser Thr Val Glu Val Phe Ala Asp Gly Gly 
420 425 430 

Tyr Val Ser Met Ala Ser Arg Val Tyr Phe Asn Asn Gly Pro Phe Ser 
435 440 445 

Glu Phe Glu Val Thr Thr Thr Gly Asp Ala Ser lie lie Arg Gin Glu 
450 455 460 

Ser His Phe Pro Val Asp Phe Ser Ser Val Ser Leu Asp lie Asp Asp 
465 470 475 480 

Leu Thr Ala Leu Met Gin Phe Asp Glu Asn Glu Pro His Glu Gly Pro 
485 490 495 

Val Arg 



<210> 353 
<211> 1305 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1282) 
<223> RXN01369 

<400> 353 
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ctgcgacgga cctagcaaag gggcgctgac acaagcactg cgtttgctgg tgcgcggaca 60 

gtcagccacg acctattcca ttgaagaaaa ggacttgtaa atg gag eta ttg gaa 115 

Met Glu Leu Leu Glu 

1 5 

ggc tea ctg cgc ace tac cca tgg ggt tea aga aca ctg ate get gat 163 

Gly Ser Leu Arg Thr Tyr Pro Trp Gly Ser Arg Thr Leu lie Ala Asp 

10 15 20 

etc aaa ggc gaa gaa tea cca teg tct cgc cca gag gee gaa gtc tgg 211 

Leu Lys Gly Glu Glu Ser Pro Ser Ser Arg Pro Glu Ala Glu Val Trp 

25 30 35 

ttc ggt gee cac cca gga tea cca tea ace ate ggt gga aac gca etc 259 

Phe Gly Ala His Pro Gly Ser Pro Ser Thr lie Gly Gly Asn Ala Leu 

40 45 50 

aac gaa gtc ate gca gcg aac ccc gaa gaa gca ttg ggc acg cgt gtt 307 

Asn Glu Val lie Ala Ala Asn Pro Glu Glu Ala Leu Gly Thr Arg Val 

55 60 65 

~f gec gaa gcg ttt gaa aat gag ctt cca ttc etc etc aaa ate etc gca 3-55 

^ Ala Glu Ala Phe Glu Asn Glu Leu Pro Phe Leu Leu Lys lie Leu Ala 

CP 70 75 80 85 

fy gcg gga gca ccc eta tea ctg cag gec cac cca teg ctg gaa cag gec 4 03 

SJ Ala Gly Ala Pro Leu Ser Leu Gin Ala His Pro Ser Leu Glu Gin Ala 

,£ 90 95 100 

o 

cgt gaa gga ttc gee cgc gaa aac tea gca gga att gac etc ggc gca 451 

!L Arg Glu Gly Phe Ala Arg Glu Asn Ser Ala Gly lie Asp Leu Gly Ala 

y 105 110 115 

fU ccg aac cgc aac tac cgc gac cca aac cac aag cca gag ctg ate gtt 4 99 

yj Pro Asn Arg Asn Tyr Arg Asp Pro Asn His Lys Pro Glu Leu lie Val 

jh 120 125 130 

"~ get etc acg gaa ttc ate gcg atg gca ggc ttc cgc cca ctg egg aac 547 

Ala Leu Thr Glu Phe lie Ala Met Ala Gly Phe Arg Pro Leu Arg Asn 

135 140 145 

ace etc ace att ttc gac gee etc gee tgc gaa ccc etc gac cgc tac 595 

Thr Leu Thr lie Phe Asp Ala Leu Ala Cys Glu Pro Leu Asp Arg Tyr 

150 155 160 165 

cgc age atg etc acc gtc gac aac gag gaa gaa tec etc cgc gca ctg 64 3 

Arg Ser Met Leu Thr Val Asp Asn Glu Glu Glu Ser Leu Arg Ala Leu 

170 175 180 

ttt acc acc tgg ate acc ate ccc ate ggt aaa cga cac gaa etc ate 691 

Phe Thr Thr Trp lie Thr lie Pro lie Gly Lys Arg His Glu Leu lie 

185 190 195 

gat gee etc ate age aac gee cac acc tac ctt gag gca age gat cgt 739 

Asp Ala Leu lie Ser Asn Ala His Thr Tyr Leu Glu Ala Ser Asp Arg 

200 205 210 



gac gag gac ate gca ttc gtg etc tea cac ate ate gag etc aac gaa 787 
Asp Glu Asp lie Ala Phe Val Leu Ser His lie lie Glu Leu Asn Glu 
215 220 225 
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cag tac ccc ggc gat gtc ggc gtt ctg ggt get ctg ctg ttg aac ttc 835 
Gin Tyr Pro Gly Asp Val Gly Val Leu Gly Ala Leu Leu Leu Asn Phe 
230 235 240 245 

tac aaa ctt gec cca ggc gaa gec etc tac etc gac gec gca aac ctt 883 
Tyr Lys Leu Ala Pro Gly Glu Ala Leu Tyr Leu Asp Ala Ala Asn Leu 
250 255 260 

cac gca tac ate age ggc etc ggc gta gag ate atg gcg aac tec gac 931 
His Ala Tyr lie Ser Gly Leu Gly Val Glu lie Met Ala Asn Ser Asp 
265 270 275 

aac gtg etc cgc ggt gga ctg aca tec aaa tac gtc gac gtc ccg gag 979 
Asn Val Leu Arg Gly Gly Leu Thr Ser Lys Tyr Val Asp Val Pro Glu 
280 285 290 

ctt gtg cgc gtg ttg gat ttc aac tct ttg gaa aac get cgc gtg gac 1027 
Leu Val Arg Val Leu Asp Phe Asn Ser Leu Glu Asn Ala Arg Val Asp 
295 300 305 

gtt gaa gaa gac ggt gca acg ace cac tac cca gtt cca ate aac gaa 1075 
Val Glu Glu Asp Gly Ala Thr Thr His Tyr Pro Val Pro lie Asn Glu 
310 315 320 325 

ttc caa etc gat cgc gtt gca gtt cag ggc gaa gca gaa gee aac cac 1123 
Phe Gin Leu Asp Arg Val Ala Val Gin Gly Glu Ala Glu Ala Asn His 
330 335 340 

gat ggt ccc atg att gtt ctg tgc ace tec gga act gtt tec ttg gaa 1171 
Asp Gly Pro Met lie Val Leu Cys Thr Ser Gly Thr Val Ser Leu Glu 
345 350 355 

gca ggg gag aag ace etc gaa gta gca gca ggt cac gee gca tgg gtt 1219 
Ala Gly Glu Lys Thr Leu Glu Val Ala Ala Gly His Ala Ala Trp Val 
360 365 370 

cca gca aac gac cca ace att gcg atg cgt tct gag gac gca gaa gta 1267 
Pro Ala Asn Asp Pro Thr lie Ala Met Arg Ser Glu Asp Ala Glu Val 
375 380 385 

ttc etc get agg gtt tagatctttt tagattaaaa tea 1305 

Phe Leu Ala Arg Val 

390 



<210> 354 
<211> 394 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 354 

Met Glu Leu Leu Glu Gly Ser Leu Arg Thr Tyr Pro Trp Gly Ser Arg 
15 10 15 

Thr Leu lie Ala Asp Leu Lys Gly Glu Glu Ser Pro Ser Ser Arg Pro 
20 25 30 



Glu Ala Glu Val Trp Phe Gly Ala His Pro Gly Ser Pro Ser Thr lie 
35 40 45 
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Gly Gly Asn Ala 
50 

Leu Gly Thr Arg 
65 

Leu Lys lie Leu 



Ser Leu Glu Gin 
100 

lie Asp Leu Gly 
115 

Pro Glu Leu lie 
130 

Arg Pro Leu Arg 
145 

Pro Leu Asp Arg 



Ser Leu Arg Ala 
180 

Arg His Glu Leu 
195 

Glu Ala Ser Asp 
210 

lie Glu Leu Asn 
225 

Leu Leu Leu Asn 



Asp Ala Ala Asn 
260 

Met Ala Asn Ser 
275 

Val Asp Val Pro 
290 

Asn Ala Arg Val 
305 

Val Pro lie Asn 



Ala Glu Ala Asn 
340 

Thr Val Ser Leu 
355 



Leu Asn Glu Val 
55 

Val Ala Glu Ala 
70 

Ala Ala Gly Ala 
85 

Ala Arg Glu Gly 



Ala Pro Asn Arg 
120 

Val Ala Leu Thr 
135 

Asn Thr Leu Thr 
150 

Tyr Arg Ser Met 
165 

Leu Phe Thr Thr 



lie Asp Ala Leu 
200 

Arg Asp Glu Asp 
215 

Glu Gin Tyr Pro 
230 

Phe Tyr Lys Leu 
245 

Leu His Ala Tyr 



Asp Asn Val Leu 
280 

Glu Leu Val Arg 
295 

Asp Val Glu Glu 
310 

Glu Phe Gin Leu 
325 

His Asp Gly Pro 



Glu Ala Gly Glu 
360 



lie Ala Ala Asn 
60 

Phe Glu Asn Glu 
75 

Pro Leu Ser Leu 
90 

Phe Ala Arg Glu 
105 

Asn Tyr Arg Asp 



Glu Phe lie Ala 
140 

lie Phe Asp Ala 
155 

Leu Thr Val Asp 
170 

Trp lie Thr lie 
185 

lie Ser Asn Ala 



lie Ala Phe Val 
220 

Gly Asp Val Gly 
235 

Ala Pro Gly Glu 
250 

lie Ser Gly Leu 
265 

Arg Gly Gly Leu 



Val Leu Asp Phe 
300 

Asp Gly Ala Thr 
315 

Asp Arg Val Ala 
330 

Met lie Val Leu 
345 

Lys Thr Leu Glu 



Pro Glu Glu Ala 



Leu Pro Phe Leu 
80 

Gin Ala His Pro 
95 

Asn Ser Ala Gly 
110 

Pro Asn His Lys 
125 

Met Ala Gly Phe 



Leu Ala Cys Glu 
160 

Asn Glu Glu Glu 
175 

Pro lie Gly Lys 
190 

His Thr Tyr Leu 
205 

Leu Ser His lie 



Val Leu Gly Ala 
240 

Ala Leu Tyr Leu 
255 

Gly Val Glu lie 
270 

Thr Ser Lys Tyr 
285 

Asn Ser Leu Glu 



Thr His Tyr Pro 
320 

Val Gin Gly Glu 
335 

Cys Thr Ser Gly 
350 

Val Ala Ala Gly 
365 



His Ala Ala Trp Val Pro Ala Asn Asp Pro Thr lie Ala Met Arg Ser 
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370 375 380 

Glu Asp Ala Glu Val Phe Leu Ala Arg Val 
385 390 



<210> 355 
<211> 524 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (501) 
<223> FRXA01369 

<400> 355 

aac gaa cag tgc etc ggc gat gtc ggc gtt ctg ggt get ctg ctg ttg 48 
Asn Glu Gin Cys Leu Gly Asp Val Gly Val Leu Gly Ala Leu Leu Leu 
15 10 15 

aac ttc tac aaa ctt gec cca ggc gaa gec etc tac etc gac gee gca 96 
Asn Phe Tyr Lys Leu Ala Pro Gly Glu Ala Leu Tyr Leu Asp Ala Ala 
20 25 30 

aac ctt cac gca tac ate age ggc etc ggc gta gag ate atg gcg aac 144 
Asn Leu His Ala Tyr lie Ser Gly Leu Gly Val Glu lie Met Ala Asn 
35 40 45 

tec gac aac gtg etc cgc ggt gga ctg aca tec aaa tac gtc gac gtc 192 
Ser Asp Asn Val Leu Arg Gly Gly Leu Thr Ser Lys Tyr Val Asp Val 
50 55 60 

ccg gag ctt gtg cgc gtg ttg gat ttc aac tct ttg gaa aac get cgc 240 
Pro Glu Leu Val Arg Val Leu Asp Phe Asn Ser Leu Glu Asn Ala Arg 
65 70 75 80 

gtg gac gtt gaa gaa gac ggt gca acg acc cac tac cca gtt cca ate 288 
Val Asp Val Glu Glu Asp Gly Ala Thr Thr His Tyr Pro Val Pro lie 
85 90 95 

aac gaa ttc caa etc gat cgc gtt gca gtt cag ggc gaa gca gaa gec 336 
Asn Glu Phe Gin Leu Asp Arg Val Ala Val Gin Gly Glu Ala Glu Ala 
100 105 110 

aac cac gat ggt ccc atg att gtt ctg tgc acc tec gga act gtt tec 384 
Asn His Asp Gly Pro Met lie Val Leu Cys Thr Ser Gly Thr Val Ser 
115 120 125 

ttg gaa gca ggg gag aag acc etc gaa gta gca gca ggt cac gee gca 432 
Leu Glu Ala Gly Glu Lys Thr Leu Glu Val Ala Ala Gly His Ala Ala 
130 135 140 

tgg gtt cca gca aac gac cca acc att gcg atg cgt tct gag gac gca 480 
Trp Val Pro Ala Asn Asp Pro Thr lie Ala Met Arg Ser Glu Asp Ala 
145 150 155 160 

gaa gta ttc etc get agg gtt tagatctttt tagattaaaa tea 524 
Glu Val Phe Leu Ala Arg Val 
165 



/ 



